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V/HAT NEED IS THERE FOR CORRECTIVE ARITHMETIC, AND WHAT
PROGRESS IS IT POSSIBLE TO ACHIEVE IN A LIMITED TIME?
CHAPTER I. INTRODUCTION.
1* IMPORTANCE OP ARITHIylPTIC IN THE
CURRICULUM.
2. NEED FOR CORRECTIVE ARITHI/IETIC ,
3. CAUSES OP FAILURES IN ARITHMETIC.
4. CHARACTERISTICS OP GOOD DRILL PROCEDURE.
5. STUDIES MADE IN THE FIELD OP CORRECTIVE
ARirmiETIC.
6. PLACE OP THIS STUDY.
7. PLAN OF THIS STUDY.
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CHAPTER I. INTRODUCTION
1. IMPORTANCE OP /iRITHlvISI IC IN THE CURRICULUM.
Education at one time consisted chiefly of teaching
the rudiments of the tool subjects, reading, writing, arith-
metic, and spelling. Enrichment of the curriculum has contin-
ued apace but the tools have not been neglected. On a compar-
ative basis they are better taught than ever before. Arith-
metic is one of the major studies of the school curriculum,
and as such it occupies a prominent place. In most schools
much time is spent in every grade on various phases of arith-
metic, and it is natural to suppose that the pupils acquire a
fund of knowledge in this field which should be useful to
them in later life. However, it is appropriate to study the
results of instruction.
2. NEED FOR CORRECTIVE ARITHMETIC.
Buswell says that **failures in the elementary
school are caused more frequently by arithmetic than by any
( 1 )
other subject in the curriculum” Brownell has shov/n that
”our business men from all departments are complaining that
their employees are unable to perform with accuracy even the
( 2 )
simplest of arithmetical processes.”
(1) Busv/ell, G. T. and John, Lenore, Diagnostic Studies in
Arithmetic . University of Chicago Press, July 1926. p. 1.
(2) Brownell, W. A., The Development of Children* s Number
Ideas in the Primary Grades . University of Chicago Press,
1928. p. 3.
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i Edv/ards
,
in his study shows that there is a lack of mastery of
i;
(1)
fundamentals on the part of elementary school graduates,
I
[
It is the experience of every teacher to have in her
i'
j
class a percentage of pupils who have not learned the v/ork of
I]
i the preceding grade or grades, who do not know the primary
ii
number facts accurately, and v/ho are in a state of confusion
il
ji
on many phases of arithmetic. If facts and processes are not
il learned when first presented, or if they are learned incorrect-
*! ly, or are not understood, then it is necessary to teach and
I
re-teach until facts are completely mastered and process steps
'I
i|
!i are clearly understood, and until there are no confusions ex-
l|
i| isting in the minds of the pupils. Many studies made in the
I
I





3. CAUSES OF FAILURES IN ARITHMETIC.
Because more failures occur in arithmetic than in




deeper and try to determine the causes of failixre in arlth-
I
1
metlc. Sangren, in his study states ”a significant cause of
ii ( 2 )
1,
errors was insufficient knowledge of number facts,” These
j
number facts are the foundations of all work in arithmetic and.
until they are known accurately and automatically, progress is
not possible.
(1) Edwards, W. H. ’’Bridging the Gap between Theory and Prac
tlce in Ninth-Grade Mathematics.” School Science and
Mathematics
.
28: November 1928. p 846-866.
(2) Sangren, Paul B. ’’The Woody-McCall Mixed Fundamentals
Test and Arithmetic Diagnosis”, Elementary School Journal,
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Yarbrough in her study lists the following as causes
of failure:
1, Physical defects,
2, Systematic drill is started too soon,
3, The teacher often has no systematic plan for teaching
the fundamental processes,
4, Children are pushed ahead too rapidly,
5, Drill is carried on ineffectively.
6, Drill load is too heavy.
7, Teachers are failing to recognize, diagnose and cor-
rect errors found in the work of their pupils as soon
( 1 )
as they appear.
Another cause for failure is the Inclusion in the
subject matter of much material for which the child will have
no use in life later on. Educators have been advocating the
application of the social usage criterium to the field of
arithmetic. In the light of investigations made such topics
as "greatest common denominator, troy weight, apothecaries*
wei^t, foreign exchange, surveyor* s measure, and denominate
(2)
numbers" would be eliminated from the curriculum entirely
as drill material.
(1) Yarbrough, Dorothy, "A Diagnosis of Pupils* Errors in Arith-
metic with a Viev/ to Corrective Work Carried on through
the Cooperation of the Teachers." Master *s Thesis B. U.
School of Education, 1938. p, 108-9,
(2) Wilson, Guy M,"What Arithmetic Shall We Teach?" Houghton
Mifflin Company, Boston 1926, p. 126.
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rIn a recent article we read ”lf the arithmetic program were
placed on a functional basis, the needed arithmetic could be
done easily, and successfully on a 100^ basis in much less
(1)
time than is given to the arithmetic we now teach. These
(2)
findings are now widely supported by other studies.
Thus we see that an overcrowded curriculum is another
cause for errors in arithmetic. The many topics included in
this field should be examined very thoughtfully. They should
be re-classified into tv/o types. These types might well be
(a) the material which is to be used for informational purposes
and will be needed for future reference: and (b) that material
which is essentially fundamental and needs to be definitely
learned. Tv/o types of teaching would be involved in this
classification, the appreciation method and the drill method.
If this were done, time could be apportioned intelligently,
and emphasis could be placed v/here it is most needed. As it
is now, emphasis has been misplaced and as a result a condition
such as Courtis found in 1916 still exists in many schools
(3)
today.
(1) Wilson, Guy M. , ^Paying for Useless Arithmetic.” Education
55:430 March 1935.
(2) Wise, Carl T., **A Survey of Arithmetical Problems Arising
in Various Occupations.” Elementary School Journal
XX: 118-136 October 1919.
Woody, Clifford., ”Types of Arithmetic Needed in Certain
Types of Salesmanship.” Elementary School Journal
XXII: 505-20 March 1922.
(3) Wilson, Guy M., "Arithmetic and the Taxpayer.” National
Educational Association Journal. 20:221 June 1931.
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"Until the non-essentials are removed from the arithmetic of-
ferred in all the grades, and the time is given over to the
mastery of the arithmetic commonly used in life, these percent-
( 1 )
ages will remain" is a conclusion reached by Randall,
Still another cause of errors in arithmetic is the
fact that some teachers do not find out how the child works.
Buswell in his Diagnostic Studies in Arithmetic says, "In
arithmetic effective teaching can hardly be expected until the
teacher understands in detail the methods which the pupils em-
(2)
ploy in doing their work," This often means it is necessary
for the teacher to listen as the child works out the example
orally so she can discover what is done that produces the error
,
Hanley in her study gave these facts as causes for
failures j
1. "Overcrowded curriculum. We expect the children to learn
more than they will ever use." She suggests that the program
be simplified so that success may be a legitimate attainment
of all pupils.
2. "The initial teaching is begun too soon," Formal work in
arithmetic should be delayed until grade 3 was the recommenda-
(3)
tion made by the National Committee in 1925.
3. "Lack of systematic procedure on the teacher's part is a
very large factor in the cause of failures,"
(1) Randall, Joseph H., "Corrective Arithmetic in the Junior
High School," Master's Thesis Boston University 1936. p I .
(2) Op. Cit. p. 7.
(3) Fourth yhaFv book dept, or superintendence NATioNAJi educa^-
^^ TIONAL ASSOCIATION 1985. . =
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(I) H .
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4. The practice of accepting passable marks instead of main-




Yet another cause for failure in arithmetic is poor
teaching on the part of some teachers. Busweli further states
”What the school should insist on is that the teacher should
teach more, that the teacher should teach more intelligently,
( 2 )
more purposefully, and more specifically.” The teachers
are not entirely to blame for this situation. Pressure from
above —supervisors and standard city-wide tests— are big
factors causing teachers to include too much and to hurry too
fast. This is done so that their classes may make a good
showing and so that the ground may be covered as specified in
the Course of Study. Teachers will have to be educated to the
I
point that the Course of Study is merely suggestive and tenta-
tive, and overcome the idea that everything in the Course of
Study must be taught as a hard and fast requirement on a drill
basis
.
Teachers will also have to be educated to accept the
viewpoint that in order to teach at all, it is necessary to
begin where the child is and go on from there. It is every
teacher’s job to find out how much the child knov/s, even if it
(1) Hanley, Gertrude L. "Corrective Load in the Fundamentals
of Arithmetic in Grades 4, 5, and 6." Master’s Thesis
Boston University, School of Education 1938.
(2) Op. Cit. p. 199
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means that he is backward several grades in a subject, and
start from there to teach him. This means teaching facts that
are not included in the present grade. It means individual
work, and this involves a greater amount of preparation, but it
brings proportionate results. In such a subject as arithmetic,
if the foundation is lacking, how can advanced work be expected
to be learned, or understood*. Fundamentals are essential and
there is no substitute for them. If individual instruction
is to take the place of class instruction as much as possible
in the corrective field, teachers must learn how to do indiv-
idual and small-group work in large classes.
To summarize briefly then, some of the causes of
failures in arithmetic are:
1. Initial teaching is begun too soon.
2. Arithmetic is not organized on a discriminating basis. Teach-
ers must learn that drill is not appropriate for many topics
.
3. Undertaking too much drill causes haste and inefficiency.
4. Teachers often have no systematic plan for teaching the
fundamental processes, thus making the work ineffective.
5. The drill load is not lightened by proper distribution.
6. Low standards of achievement are acceptable thus allowing
errors to persist instead of eradicating them immediately.
7. Pupils* work is not thoroughly diagnosed intelligently so
that errors are knoY/n immediately.
8. Fundamental facts and process steps are not sufficiently
well learned.
I Ciff/' a nl iji^ev^s f)'xt5^^o«cf 3Jt ai a:; oau
-J-aV Kr.Ar: zJLdT ,^dd rfci>e.i od f aoifi rvc-il iiBda
tnBoci dZ caK>&9'iq a/f.t ^ bebi.frf;£tl Sou e'lB
ii tixc .n i:3err :;j3*tq ip :1f£i/pniii *radiie*X£. 5 aavlovrJ ebld r^ia ,jl*io\y
^
Ldhinriujn^ BP :?06^di>E /» riopfc d .sdX/JEt-'t dd?j/3oid*ioqcTq fjgnl*T!.i’
od -Anor beoauvoa cao
-jrf ai noidBLnu ^ & li
ftna Xsl^rteano s-ia aX«^rt80i-jJ&m/i .'= 00 ^1 ^*10bruj me ^b^n-rrol r-cf oJ
no f.dpirt« 3rri Ir;;Jbi7l6ni JI .zted* sd//dXdcoj»e on el
oldiaeoq rfoxmi ea noidomdend aefilo eoaf. . arid s-tfatf od tl
-‘Vdbnl o£> o:f worf /rx^oX doiin 'loiioiod .fcXoX^ ^vldoeTioo orfd ni
.s^ -raXo egTBi rxi al-iow qjro'ie>“-Xfif:iE bas XBuni
lo C56R1/BO offd lo sinoa
-^XleXqcf eslmatauif^i
; 0'iB oldeaulcfi'ra r.l eemirlZB’t
.mooc ood aX Xaldi'rl ,X
I
x'osoT . :,ic^cf i^rrida/iXfiiiTPeiZ; a no he.iiits^TO doii ei rX dacu'fd.^’r^ .2
enXqod \,irtni mo'l odjQl-’qoiqqB don aX XXXii) dftifd .: .a^X dai^n 8*ie
. •'onoXoXIl^ni faf’B ^demi e6Rubd XXitb flC';/nT ood gaX:>fadT:efM7U .C
Olid s.'tXiiopftd Tol ralq oXdom9ds*^6 oa evari iredlo BmadoncZ .>
I
.«^vidofi'ilonX >i‘io’» 9dd noX^Bai ei/:'d
. Eeo'iOoo'cq X -daen^bnxfl
./!<. idncfX :dBi b naqo'tq vd" fcanftdxxsXX dor. cX fteoX XlX»t6 erfl .5
rrl'^rolla exfrCd ^Xdadq^»f)03 o*£fl dnoiaevaX, iDr. *io ab^aXutada wxl ,0
. v.-3d* ’.bowr i f L'.fd gni daoibj-'i^^ ?o f>e0d*.nX dtXe*soq od BiO'i'.f'
oe v;! .7«3'^Xij odni beuofi3 ‘'lb ^XffjtroTOfid :-r/: aX 3l*xow *eXXqw^
-f^OfnciX O'la a'ro^’Tf' darid
v.X.;;;--'XoJ'i‘u/t» :;• >n 8’r« j.qoda ifia adoct XadnwBftbftn^^ ,3
.X)©xrL80X XXew
99. Lack of knov/ledge on the teacher's part of how the child
works, hinders his progress.
10. Poor teaching on the part of some teachers tends to estab-
lish errors rather than eliminate them.
4. CHARACTERISTICS OP GOOD DRILL PROCEDURE.
Since a Corrective Arithmetic Program is necessarily
one that involves the accurate learning of a large body of fact!
which must be reproduced accurately and automatically in many
situations, the method for teaching these facts is chiefly the
DRILL METHOD. Since in this study the aim is to establish 100^
accuracy as the standard of achievement for each pupil, it is
essential that a few words be said about the characteristics of
good drill procedure.
( 1 )
Wilson in his Teachers ' Manual on 100^ Arithmetic
strongly recommends systematic drill. He further states that
all good conditions of drill should be observed, and lists the
following!
(1) Drill must be kept behind meaning at all times.
(2) Drill must be thoroughly motivated.
(3) Drill should be deferred until the need is evident to
the child and he really wants to do it.
(4) The laws of memory must be observed.
(5) All other conditions of a correct drill procedure must
be met.
(1) Wilson, Guy M., Teachers ' Manual on 100^ Arithmetic
The Mac Mlllan Co., Nev/ York T955. p. 54.
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Newcomb lists the following as the essentials of
effective drill; variety, provision for daily practice, live
up-to-date problems, short periods of practice, use of a time
limit, and definite objectives.
( 2 )
Klapper maintains that motivation, adequate com-
prehension, repetition, focused attention and conditions intro-
duced to sustain attention are the essentials of effective drill .
(3)
Osburn urges that the drill material be so ar-
ranged that each element should be practiced when it is most
needed. He states that short periods are best, that there
should be complete rationalization before drill, that indiv-
idual help should be given on points of difficulty, that there
should be self-act ivlty on the pupils* part, that drill should
be systematic and that practice plus concentrated attention
'should bring the desired results.
(4)
Charters says that ’’material drilled upon must be
of sufficient importance to justify its being learned; that
material must be simple enough to warrant perfect mastery of
it; that response must be identical each time; that success
(1) Newcomb, Ralph S, Modern Methods of Teaching Arithmetic .
Houghton Mifflin Co. Boston T926. p. 7*2.
(2) Klapper, Paul, The Teaching of Arithmetic . D. Appelton-
Century Co. New York 1934. Chapter 8.
(3) Osbum. Worth J., Corrective Arithmetic . Houghton Mifflin
Co. Boston 1924
. p , 61
.
(4) Charters, W. W., Methods of Teaching . Row-Feterson Co,
I
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/
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must be the chief reliance for motivation in drill; and that
the child must understand what he is being drilled upon.”
In the light of these observations, it can be readily
seen that the correct drill procedure means something very
definite. It must be well planned, and include every child
that needs the particular thing which is to be drilled upon.
If a child has attained a perfect score in a process, it is not
necessary for him to continue to drill further upon it. He
should be excused from further drill on that subject, and
spend the time on some other phase that he does need drill on.
He can also be very successfully employed as a leader of a small,
group who are drilling on what he already is proficient in.
The question of motivating the drill lesson is a very
important one. Interest may be maintained by using a variety
of drills, by fixing a time limit, by introducing competition
between pupils and among groups, and by using games and contests
Variety may be introduced by changing the objects, materials,
and activities; by changing the sense appeal; and by changing
the combinations to be studied. The highest form of motivation
is the desire to beat one*s own record of the previous day.
When this desire can be aroused in a child, when he realizes
that he can do better, and can succeed in his work, then drud-
gery will turn into pleasure, and happiness will be an accom-
paniment of learning.
To sumriiarize, drill to be effective must be systematic




bciB ;IXli£* nt t'oI aonnliai lei.lo orfi^ sd d'awin
•^,/Toqii helliib siile. px aci •+Cx{w tnt*:i:3-£s,bau j8xv: fxXIifo orfct
£»d ftfio jtX < iiftoll’-tiV'ieBdo eaadd lo rfd^XX erf^ .il
^*i6v arri li«c:oB aneein e‘tyf>eooiq Xlirrfj ^oo't'ino eds 'Js£l& nsee
MMo x^ovf) obwiofli biie ,ftsnnfl£q II?v.’ ©d :tl .©dXcflleb
.no'^u f>©iCi'ib ©d oi si ifoiriw i/Jlirou-ctTiiq erict eJbeen vi£rld
lion Bi ii . 3:^©ooaq ij rti ©noos ioelieq & ^©nlBi.-te sari blirfo b il
oR . ii rtoqn nerfinol Xiiiib oi ©unicinoo d.-t cirl nol ’^'XEBB^oon:
ba« ^ioef;Jira iadi rro Ilinb nerfiniA mon^ Jbeai/ox© od bl/iorfa
,no iCIib befsxf zeob ©d iaict ©asdq ‘rerlio onx>^ rro ©urii ©di baoqa
R lo neJbc©! 3 as £>eYoIqni& y--J^^‘^3c©ooi/b oela c®c oH
.ni ipeioilo^rq ei iariw no sniXIiib ©n:B od«v qi/ong
a Bi noaeel Xlinb ©di gttiiBvirfou lo ncIiBex/p ©xfT
a gni?jLr y^d benisirrifim ed ieonairrl .©no irrEi*roqsii
I
noiiiieqific 0 snioobonini ^iirall erxii a gnixil tGXXfnJb Ic
#
. !aB8irroo bfia eo«a^ ^nisx/ bisc ^aquons ^hod/b bna eXxqjju noewisd
^uXainodaci » eio&^do srii ;^i;^nflrio b&osjbonicil ecf xani
3ni3xiBrfD vd brra ;Iaeqqa ©cnea ©di gnignBxlo id ^aoxixvi-^oB bna
noiiaviiom lo mol iBedgid erfT .oeihjxia ©d oi arrci iBCfidxi:oo ©rfi
,\BD Biiolveaq erii lo fonooet mvo ©'one i'©c oi eniseb erii si
ed staiiB .Jblido a rri 6881/0*18 ©d rwo ontaeb ’iifi neifV/
-birtft 1131* i .afioT oin rri biteoobe obo bna ,ne»id»d o/> nao sri isdi
«:*TO3*^ii fiB ©d £Xii7 Bseciiqqarf
,
*rjjaBoXq adtl jp*rc:i ilii»
•
a/iinnael lo inemifiaq
daiflt>ieX3 od duvz- ovidoa'il© od on liinf) ,est*£a:;!noa oT
.bEJiaviior YXi-^uo.'Xo.li ,5qooa 8/1 ni xBi’6i rilfft jbannalq-I low
given in acceptable periods frequently, and be possible of
achievement by all.
5. STUDIES MADE IN THE FIELD OF CORRECTIVE ATilTiaiETIC
.
There have been a number of studies made in this
field by various students working for the Masters Degree at
Boston University. The first writers began with individuals,
and made their investigation and diagnosis apply to individuals
In 1935 Marion Bowdren wrote on "Five Cases of Arithmetic Fail-
( 1 )
ures.” She used the following method;
1. Conference with parents.
2. Inventory Tests.
3. Diagnostic Tests.
4. Personal contacts with the child outside of school.
5. Remedial work and systematic drill.
She included the school history, the character of the child,
and the causes for failure in her investigation. Then she told
the procedure used with each child and gave the plan of the
type of remedial work used with each pupil. This naturally
varied with each pupil. She worked with the four fundamental
processes. She was able to bring each child to the place
where he overcame his dislike for arithmetic and brought the
grade work up to a satisfactory basis for success. She con-
cludes that “since the four fundamentals make up over 90^ of
(1) Bowdren, Marion, “Five Gases of Arithmetic Failures.’*
Master's Thesis, Boston University, School of Educa-
tion, 1935#
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the adult usage of arithmetic, they should be taught perfectly.*
She feels that the v/ork in the school should be adjusted to the
pupil and that each pupil should succeed.
( 1 )
Edward Soles worked with twenty-three pupils in
addition. He showed how he used diagnosis to help determine
the errors each pupil made, and then gave specific examples of
how he helped them to correct their errors. The aim of his
study was three -fold:
!• To help children v/ho are in a state of confusion in arith-
metic .
2. To give teachers a scheme of diagnosis and corrective
measures
.
3. To train better arithmetic teachers through giving them an
understanding of the difficulties which pupils meet in addition
He concludes that success in corrective work will depend on
(a) keeping careful records so that progress may be measured,
(b) planning units of work small enough to coincide with the
abilities of the pupils, (c) reviewing in order to keep all
facts learned, (d) motivating to stimulate the will to work
and (e) assuring success by listening the burden to match the
maturity of the learner.
(2)
Roman Pucko worked with five individuals in the
(1) Soles, Edward A., "Diagnostic and Corrective Measures in
Addition.” Master’s Thesis, Boston University, School
of Education, 1935. p. 93
(2) Pucko, Roman, "Five
Master's Thesis
^ Q55 ,
Case Studies of Aritlimetic Failures.”
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four fundamental processes. He gave a detailed analysis of
each pupil, covering his school history, his personality, his
home conditions, the results attained in tests in arithmetic, a
detailed analysis of difficulties with illustrations, and a
general plan of the remedial instruction given. He shov/ed that
even with short periods of instruction it was possible for
pupils to make progress when they understood what they were
doing.
( 1 )
A year later Joseph Randall showed how corrective
v/ork in arithmetic could be carried on effectively at the Junioi
High School level. He worked with eight pupils from grade 8
who had I. Q's above 100 and limited the work to addition and
subtraction. These pupils voluntarily spent the time outside
of school hours to improve themselves. He showed that it is
possible with pupils of hi^er than average intelligence to cor-
rect faults in factual knowledge and process skills with a
reasonable expenditure of time and properly motivated remedial
work. He also felt that remedial work should be included as an
elective in the Junior High School curriculum.
The next type of investigation in this field was of
a broader scope. The basis of the group selected was the class
as a whole. A different type of procedure was necessary when
the number of pupils to be helped v/as increased.
( 2 )
Yarbrough worked out a plan whereby corrective
work could be carried on by several teachers in the same grade
(1) Op. Git.
(2^ 0P4 Pit.
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in one building effectively. She worked with four teachers,
handling one hundred twenty-seven (127) pupils at the sixth
grade level. She Included work in addition, subtraction and
multiplication. When she had determined the corrective load
through tests, she made individual diagnoses of errors. Then
drill work was carried on. Then re-tests were made. She
showed ho\ft it was possible with a group of teachers cooperating
to achieve satisfactory results. At the beginning of her
study only three pupils out of the one hundred twenty-seven were
excused from drill, whereas at the end fifty-five of them could
be excused,
( 1 )
Hanley worked out her problem in a whole town sys-
tem in the grammar grades (4-6-b), covering six schools, thirty-
four teachers and one thousand one hundred twenty-four (1124)
pupils. She determined the corrective load in arithmetic in
these grades. Hers was entirely a cooperative experiment real-
ly teaching the regular teachers an effective method to use, en-
couraging them, and tabulating and Interpreting the results of
tests so that they could be of use in the school room to the
of
classroom teacher. It is interesting to note that^the 1124
pupils tested, if perfect scores of WV% were required^ just two
pupils would have been excused from further drill. Even re-
ducing the standard to 92% only i9 pupils would have been ex-
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The conclusion that she reached from her study, after
finding out the tremendous corrective load of this town, was
that a revised program was necessary. She recommended the
following procedure;
1. Smaller amount of facts for perfect mastery.
2* Systematic, well-planned drill.
5. Motivated lessons. This involves the education of the
teachers and the overcoming of tradition. The chief value of
her study lay in the fact that an adequate situation was provid-
ed in which the teachers could discover for themselves the "de-
ficiencies of the traditional scheme of teaching arithmetic,"
which provided them with the proper incentive for improving
their teaching.
( 1 )
Nelson tested one thousand two hundred fifteen
(1215) pupils in a large city Junior High School in all the fun-
damental processes in the 7th, 8th ana yth grades. She found
that the corrective load at this level was exceedingly high.
Holding 100% as the standard, 88% of the pupils were deficient
in addition, 85% were deficient in subtraction, 97% were defi-
cient in multiplication and 94% were deficient in long division.
She recommends that all corrective work be kept on an individual
basis, that small units of work be prepared, and that a well-
planned drill technique be used.
Thus the Investigation has progressed from the study
(1) Nelson, Helen G. "Corrective Load in Arithmetic in a Junior
High School" Master’s Thesis, Boston University School
of Education 1958.
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of individuals, outlining the effective procedure used with each
one, to single classes adapting the procedure to a group, then
I
to groups of classes of the same grade in one school, and final-
!
ly enlarging the group to Include an entire school itself,
j
A few studies in corrective arithmetic have been re-
I
ported from other sections of the country, particularly Peabody
j
I
College for Teachers and Chicago University.
i
6. PLACE OF THIS STUDY IN THE FIELD.
The present study shows another step in the investiga-
tion in the field. The scope is enlarged again from a single
classroom to cover a large district in a metropolitan school sys-
tem. It is the effort of a regular class-room teacher, who is
also a part-time graduate student, working out a cooperative ex-
periment with four other sixth grade teachers in her district,
including two separate buildings. The nixmber of pupils tested
was one hundred eighty-seven (187). The field of the test in-
cluded the four fundamental processes.
7. THE PLAN OF THIS STUDY.
The first thing which this study attempts to show is
I
the need for Corrective Arithmetic in these five sixth grades.
I
This is called "determining the corrective load”. This was
done by giving the WILSON INVENTORY AND DIAGNOSTIC TESTS IN
( 1 )
ARITHMETIC in the four fundamental processes, addition, sub-
traction, multiplication and division. These tests are arrang-
ed according to process step difficulties. They will be re-
i
I
(1) Wilson Inventory and Diagnostic Tests in Arithmetic,
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ferred to in this study as the A. P. TEST, the S. P. TEST,^^^
(3) (4)
the M, P. TEST, and the L. D. P, TEST . Late in October
the tests were given simultaneously. One test was given each
day by the classroom teacher. The writer did all the correct-
ion, Results were recorded, graphs were made and errors were
noted. Each teacher then carried on the corrective work in her
own way in her classroom, with suggestions and conferences from
time to time. In the middle of March each class was retested
and the results were compared. The same procedure was followed
in both the initial test in October and the re -test in March.
COMPOSITION OF GROUP TESTED.
The pupils in grade six in this district are a repre-
sentative group such as is found in any metropolitan school
system. The range in I. Q's is as follows
;
-Room L -Room W -Room J -Room H -Room R -Total
Inferior
below 75 1 1 1 3 1 7
Below Average
75-90 5 12 4 10 7 38
Average
90-100 20 10 19 18 16 83
Above Average
110-125 11 8 10 6 11 46
Superior
above 125 3 7 3 1 2 16
Totals 40 38 37 38 37 190
(1) A. P. (Addition Process) See Appendix for form.
(2) S. P. (Subtraction Process) See Appendix for form.
(5) M. P, (Multiplication Process) See Appendix for form.
(4) L. D. P. (Long Division Process) See Appendix for form.
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Several pupils were absent and were not included, so
this total is 2 less than the total as shown in the chronologi-
cal age grouping.
The median falls in the average group (90-110).
Just a word should be said about the make up of these
classes. Room J is made up of the top half of two fifth grades
Rooms H and R are made up of the lower half of the two fifths
and the top half of another fifth grade is divided between them,
plus the lower quarter of the third fifth. Rooms L and W were
small having 28 pupils at the time of the initial test. Later
in the year (Jan.) they were re-organized and pupils from an-
other sixth were added, making 40 in each. This necessitated
regrouping the pupils and re-arranging the results in table form
8ix pupils who had transferred in the Interim were not included
at all in the revised tabulation. All tables which follow in
this study are according to the arrangement at the end of the
period. This re-organization of classes undoubtedly had some
effect on the final results.
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The pupils arranged in groups according to chronologi-
cal ages are as follows:
Years -Room L -Room W -Room J -Room H -Room R -Total
9 2 2 3 2 2 11
10 23 19 14 16 17 89
11 10 10 16 12 9 57
12 3 7 4 7 5 26
13 2 0 1 1 4 8
14 0 0 0 1 0 1
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CHAPTERII. METHOD OF PROCEDURE FOR DETERMINING THE
CORRECTIVE LOAD.
1. GIVING THE TESTS.
EXHIBIT 1. INSTRUCTION SHEET.
2. CORRECTION OF TESTS.
5. RECORDING RESULTS.
(a) Individual records of pupils showing
Age, I. Q. , and score and time for
each test in each process.
(h) Two-Way Distributions showing Scores
and Time for each test for each room,
(c) Summary Tables for each process for
all rooms*
4. DIAGNOSIS OF RESULTS OF ALL CLASSES TO
DETERMINE THE CORRECTIVE LOAD.
5. SUMMARY: CORRECTIVE LOAD DETERMINED.
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CHAPTER II. METHOD OF PROCEDURE FOR DETERMINING THE CORRECTIVE
LOAD.
The first step in the development of a Corrective
Arithmetic Program is the determination of the DRILL LOAD. This
was done by administering an Inventory and Diagnostic Test, by
diagnosing the results, and by finding out tne pupils who need
help in certain definite situations.
Every sixth grade pupil was given the WILSON INVENTORY
AND DIAGNOSTIC TESTS IN ARITHMETIC in the four fundamental pro-
cesses. The results of these tests can be so analyzed as to
show for each process any deficiencies in the mastery of facts,
or any lack of understanding of process step difficulties*
After the tests were corrected, any pupil who had attained a
perfect score was excused from further drill in that process.
Any pupil who failed to attain a perfect score was considered as
part of the group who needed corrective work of some kind, in
some amount. Tnese pupils make up the CORRECTIVE LOAD.
1. GIVING THE TESTS.
Each teacher gave the tests in her own room. One
test a day was given. In order that procedures might be uni-
’form a sheet of instructions was sent to each teacher cooperat-
ing in the testing program. The initial tests were given late
^in October. (SEE EXHIBIT 1 on jiaxt w.fo i:ia3e3,)
(Each cooperating teacher received a copy.)
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INSTRUCTIONS FOR GIVING THE WILSON TESTS IN OCTOBER.
I. PURPOSE.
> These tests are given to determine the amount of cor-
rective teaching that is necessary to be done in the four funda-
mental processes of arithmetic at the sixth grade level in our
district,
II. NUMBER OF TESTS TO BE GIVEN.
Each pupil is to be given POUR different sets of tests
one in each process.
III. INFORMATION REQUIRED.
Please see that the information at the top of each tes1
is filled in carefully. Please put your room number in the
upper left hand corner,
IV. TIME TO GIVE THE TESTS.
Start Immediately after opening exercises each day to
give the tests. GIVE ONE TEST A DAY.
V. TIMING THE TEST.
All start on a given signal.
Teachers will keep a record of the time in minutes on
the blackboard. As pupils finish, they will look at the board
and put down on their paper the LAST number which they see there.
Pupils are to put down only the time it takes them to do the
I
test. If they check their work, the time for the checking is
not to be included,
VI. SIGNIFICANCE OF THE TIME ELEMENT.
The time element is significant in diagnosing errors.
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in detecting counting in some form, in showing up faulty work
habits, and in showing lack of knowledge and skill in handling
the process step difficulties.
^
WARNING 1 1 I DO NOT STRESS THE TIME. Each pupil
is to take as much time as it is necessary for him to complete
the tests. This will vary with each test, the long division
will probably take the longest time, and multiplication will be
a close second.
VII. TEACHER PARTICIPATION.
1. Keep the room as quiet as possible.
2. Avoid distractions,
3. See that each pupil has at least two sharpened pencils
on his desk at the beginning of each test,
4. Provide extra work for the pupils who finish early to
do, so that they will be busy and quiet.
5. Watch pupils as they work. Make a list for your own
future use of all pupils whom you see counting in any
form. WARNING ! I 1 DO NOT SAY A WORK ABOUT COUNT-
ING UNTIL TEST IS COMPLETED !
6. When test is completed, ask pupils who know that they
counted while doing some of the examples to double check
{\/ s/) in the space provided for it at the top of the ad-
dition test.
^
7. Send all papers to me at the end of the test every day.
8. Please send also an alphabetical list of your class to
me.
Thank you for your cooperation
nl &nroE JiJL ^nlirojoo gnl^ooJsb nl
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2. CORRECTION OF THE TESTS.
In order to keep conditions uniform, all tests given
in this study were corrected by the writer. The same standards
of accuracy applied to all pupils and all tests, both initial
and re-tests. If a child omitted a decimal point, it was con-
sidered an error. The dollar sign does not change the value of
the answer, but the decimal point certainly does, so the child
should form the habit of labeling money correctly in written
work. If he did an example and later found he had made an
error and corrected it by crossing out or marking over the first
figure, it was considered correct, even though this may be con-
sidered an untidy habit by some teachers. In long division the
quotient and the remainder, if any, had to be correct, or the
example was counted wrong. If the remainder had not been made
into a fraction and reduced to lowest terms, this was not count-
ed incorrect, because the pupils had not been taught fractions.
The remainder should be correct because they have been taught
the process of long division. If commas were not written down,
or if they were in the wrong place, this was not counted as an
error because they do not affect the value of the answer. In
order to be fair and to be able to compare results, all these
items should be uniform.
During the corrections of the tests it was possible to
notice some very obvious errors. The omission of the decimal
point, carrying the wrong figure, forgetting to carry, and lack
of knowledge of fundamental facts were some of these errors.
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ddgnsb need ovsrt ©B030©d ^ooiioo &c bXx'OxlR 'loXu'tiBfifea eriT
.fiwob riQJolqw Xon t> lew Bisjjimoo 11 ..lO.faXvib ^oI 1o r-aeooiq ©dd
ns cB o©dno ':'0 dojx 3bw RXrld ,oosIq gnuinf ©rid ni a-it*/; \.t.rid 'll •;
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©aerid IXu ,RdXjjg: T: eix^qaioo od old© ©d od bns iXa'l ed od lobio
.miollnu td Ijli/orle amodl
|od eldiccoq dX idood ©rid 1o nnoldoenoo arid y^XtiaI
XBr.'loab ''n.l to noXeFlnjo ed;' . :ioii© esolvdo owoa eoldoa
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. Tioaio £'c:rid lo effro© fi©» ?doB'l Isdno?, lo ©sbF L.. onM lo
Lists of specific errors for each process are Included later in
this study. (See lists under Exhibits 5, 7 and 8.)
3. RECORDING THE RESULTS.
j Since a table is the quickest way to show results on
1
a test, this form was used in this study. Individual records
of pupils showing Age, I. Q. and the scores and time for each
test were made. For this study these tables were so arranged
that no pupil *s identity is disclosed. A number is given to
each pupil. The same number designates the same pupil on both
tests. Initial and Re- test. There are a few exceptions which
are listed at the bottom of each table. The exceptions include
pupils who entered school after the work had begun, and who did
not take both tests. This form of record is sometimes easier
for the classroom teacher to interpret to determine the indivi-
dual achievement. The I. Q*s were obtained by giving the
NATIONAL INTELLIGENCE TEST SCALE A FORM I early in the year.
(See Tables I through V.)
Another way the results were recorded were on tables
J
showing the two-way distribution of score and time for each
room. The scores are shown in per cents at the left and the
time is shown in minutes at the top. This meant that in the
I
initial test each room had four tables showing their results.
!
I
(See Tables VI through X, XII through XVI, XVIII through XXII,
^
and XXIV through XXVIII.)
Then in order to show how the district stood in a
process, four summary tables were made combining the results
from all the rooms for that process. (See Tables XI, XVII,
•aiu
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.
peeootq xla>io nol b*ioii&





.STJuaaa ;aHX oniaHooaH *5
no ectluae*! worie, oX Xeoyiolnp orf3 el aXda^ b oonXE
abloom lj»x/bivXbnI ,y;jbx/3B sMct ai bean saw ciriol eiri3 &
doPi9 ^o't emtJ bnn asnoce erf3 bna s^lwofia eXiqnq lo
V
besnAiaa os e'isw BeXda.t oeaxtd alxld rto**i .sbaftr ence* Xsed’
od novXs aX lodraxiit A .boaoXoelb al YdIXnobX a’XXqnq on darfd
fidod no XXqnq eirjaa edX se^^anj^laeb necfirirm omae arfT .XXqnq rloa©
lioldw enoX3qeox© wsl a ana oneiXT ^daeq-ea bna XaX.-tXnI ^adaed
ebnXonX anoXdqeoia oril' .aXdnd rfoa© lo rnoddod erid da bedaXX ©‘Ijs
b±b oriw brxB ^au^ed bari :f*iow ©xld nsdls Xoorloa benedno onw sXiqx/q
neXea© aemldeiaoe sX onooon lo mnol slxlT .adaed hdod ostsd dors
-XvXbnX ofld ©nXmiddob od denqnodnX od ‘i©xloB©d didoneeBXo exld nol
©x^d snX'xXj x^ benXaddo e'l^vt a’p .1 oxfT .dnemevsXdoo Xaiib
.•XBOX 9dd ni \'XnB8 I MHO'^ A SJAbE 'XEiPr iiOMaOIJJSmfl JAWOITAK
( . V lci;3.uo'lxld I soXdBl ©,©S)
aeXdnd no ©new b©b*ioo©T: ens.v BdXxxsen odd lerldonA
rioBo nol ©mXd bnB ©noos lo noXdixdXndeXb '•^aw-owd ©xfd ^nXworia
arid bna dl©X ©xid da ednoo n©q nX XiWcxls ©'is eenooa or£T .flioon
arid nX dBrid dnp.ord aXrfT .qod ©xfd da eodjjnXax nX nwoxla eX ©raXd
.adlr/aen nXexld ^Xworie coXond nifol bnd xj'>oon dose d.^od XaXdinX
,IIXX dswonxld XIIVX ,IVX xl^^JdO'ufd IIX iljiijonrid IV seXdpT 8©a)
J
(.IIIVXX: jrfj^joind VIXX niw
B nX boode doXndeXb ©rid woxi wode od *i©I>no nX nexfx
cdluserf ©rid gnXnXdinoo ©bBnx ©new eeXcfad ^naicnne *tx/ol ^feseoonq
,1IVX ^IX aoIdeT onQ) .saooonq dexid nol acroon exfd IXn xaonl
XXIII, and XXIX.) The rooms are designated by the initials
L, W, J, H, and R.
Tables I to V show the Individual records for each
pupil including chronological age, I. Q, , and results obtained
on each of the four process test expressed in score and time.
They should be read in the following manner; In Room L pupil 1,
aged lU years, 8 months, with an I, Q, of 123 obtained 88% on
A. P. Test in 6 minutes, 84% on S. P, Test in 5 minutes, 68% on
M, P, Test in lu minutes, and 96% on L. D, P. Test in 16 minute
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Table I Showing Individual Records of pupils in Room L
including chronological age, I. Q., and results
obtained expressed in Score and Time on each of the
four process tests on the Initial testing in October.
Pupil Age I. Q. A., P. S. P. M. P. L. D.
Sept
.





cf Min. % Min
.
% Min. % Min
1 10 - 8 123 88 6 84 5 68 10 96 16
2 10 - 5 122 68 10 88 6 68 11 68 44
3 10 -11 100 52 15 68 8 44 17 56 33
4 11 - 4 113 absent abssent absc?nt 44 56
5 10 -10 106 84 11 88 6 64 19 84 27
6 10 -10 115 64 11 88 6 48 15 76 27
7 12 - 6 84 68 11 60 6 56 13 68 25
8 11 - 0 131 80 8 96 6 76 15 88 24
9 13 -10 62 32 15 36 13 0 9 4 39
10 10 - 7 103 84 10 68 9 48 15 20 38
11 10 - 8 83 48 11 absfint 0 20 absf?nt
12 10 - 5 98 40 12 80 10 36 14 0 19
13 10 - 4 111 92 14 12 6 28 25 56 31
14 13 - 7 76 56 13 28 7 40 27 12 25
15 10 -10 109 96 6 40 7 44 8 32 38
16 11 - 1 93 76 13 16 8 24 18 40 48
17 11 - 9 107 68 9 92 8 44 11 76 19
18 10 - 8 106 60 7 72 11 0 23 56 34
19 10 - 6 97 64 9 80 8 36 19 0 33
20 10 - 6 97 76 10 96 7 48 17 64 26
21 10 - 6 109 76 11 92 12 20 16 84 31
22 10 -10 103 80 12 92 12 68 18 60 38
23 11 - 1 99 64 11 76 12 52 19 44 28
24 10 - 5 89 76 11 52 13 12 31 64 43
25 11 - 0 94 80 13 56 11 48 22 0 25
26 10 - 6 131 100 7 88 10 64 14 28 43
27 10 - 8 117 60 9 68 9 48 11 48 33
28 11 - 5 97 88 11 76 8 16 18 abse;nt
29 9 - 9 107 76 14 68 8 56 16 64 30
30 12 - 4 93 60 23 64 19 12 30 0 27
31 11 - 0 113 92 8 100 8 76 17 72 30
32 12 - 9 82 48 12 84 10 48 14 68 35
33 11 - 0 113 88 4 82 4 52 8 48 18
34 9 -11 140 72 9 96 10 48 15 absrnit
35 10 - 3 116 76 6 100 6 60 10 abs<>snt
36 10 - 8 114 76 12 100 8 72 13 88 23
37 11 - 0 101 88 10 76 8 76 12 68 28
38 10 - 4 109 72 10 64 6 92 12 64 52
39 10 - 2 100 96 7 92 5 72 8 12 16
40 10 - 8 117 68 8 68 6 32 12 72 30
Total Pupils Tested 39 38 39 36
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Table II Showing Individual Records of pupils in Room V!
including Chronological age, I. Q., and results
obtained expressed in Score and Time on each of
the four process tests on the Initial testing
in October.
Pupil Age I. Q . A . P. S . P. M. P. L.. D. P.
Sept . 1,1938 S T S T S T S T
Yrs,. Mos.




1 10 - 4 111 76 7 92 6 48 11 60 30
2 10 - 6 119 84 7 92 4 48 9 80 16
3 10 - 2 100 68 11 92 8 56 14 8 38
4 10 - 8 108 76 10 92 8 44 15 60 23
5 10 - 7 106 88 7 8 7 4 7 0 24
6 12 - 4 77 76 12 80 8 44 14 36 44
7 10 - 2 119 64 14 68 13 28 24 16 30
8 11 - 6 109 60 12 92 7 56 11 92 31
9 10 - 8 114 96 7 96 7 88 11 88 18
10 9 - 5 130 100 8 100 7 72 22 88 33
11 10 -11 127 80 9 92 7 56 13 8 38
12 12 -10 84 56 16 56 14 44 18 12 38
13 11 - 5 102 72 13 96 7 36 20 88 22
14 12 - 7 74 88 8 absent absent 48 32
15 10 - 3 110 absent absent 48 17 48 68
16 11 - 4 84 80 11 96 7 60 17 76 23
17 10 - 4 130 88 8 92 7 72 12 80 24
18 9 -11 130 84 13 96 8 64 19 92 23
19 12 - 5 98 72 13 84 10 64 26 68 40
20 11 - 7 87 96 9 96 8 72 13 60 60
21 10 - 4 89 52 11 72 15 16 34 0 37
22 10 - 4 117 48 7 96 7 44 12 40 22
23 10 - 5 111 100 10 96 7 92 14 88 15
24 11 -10 85 88 11 100 9 8 18 80 31
25 10 - 6 130 92 7 92 6 84 14 92 15
26 11 - 7 89 76 7 96 6 80 11 68 20
27 11 - 4 96 84 9 96 7 88 10 68 24
28 12 - 6 89 88 9 84 8 40 12 68 56
29 11 - 0 124 76 7 80 6 36 14 32 27
30 10 - 6
.
90 88 10 92 7 80 15 92 17
31 10 -11 124 100 6 100 4 76 11 88 16
32 10 - 8 100 88 10 88 9 60 13 40 21
33 11 - 6 109 88 11 96 10 44 16 56 25
34 10 - 1 128 96 10 100 6 56 13 92 21
35 12 - 8 84 96 7 88 4 68 9 88 16
36 12 - 3 89 80 11 92 5 52 12 80 18
37 10 - 6 134 100 9 88 7 44 16 68 20
38 11 - 5 93 72 11 100 9 68 11 72 16
Total Pupils Tested 38 37 38 39

30
Table III Shov/ing Individual Records of pupils in Room J
including Chronological age, I. Q., and results
obtained expressed in Score and Time on each of
the four process tests on the Initial testing in
October
.
Pupil Age I. Q. A,, P. S., P. M. P. L. D.
Sept
.
1, 1938 S T S T S T S T
Yrs. Mos.
% % ] <!fJO% Min. Min
.
I^in. Min
1 11 - 7 117 88 5 96 4 84 7 84 11
2 11 - 5 107 76 8 88 6 68 13 64 16
3 10 -11 100 abs<tnt abf?ent abs ent absent
4 11 - 0 93 72 19 72 18 48 20 88 35
5 10 - 7 109 56 8 88 6 76 11 88 10
6 13 - 8 absient 96 10 68 11 84 19
7 10 - 3 119 absent 76 10 76 14 92 14
8 11 - 6 100 92 9 92 8 60 9 96 22
9 10 -10 108 absent 88 12 52 12 84 20
10 11 - 9 99 96 7 88 10 64 10 84 20
11 9 -11 127 absent 100 6 92 10 100 9
12 10 -10 115 92 7 84 5 72 11 84 13
13 10 -11 106 84 8 80 8 absient 60 13
14 11 - 5 116 100 11 96 8 60 12 80 19
15 11 - 2 100 72 13 68 14 28 16 40 23
16 10 - 8 114 92 8 96 5 76 12 96 13
17 11 -10 89 92 9 76 9 68 7 72 16
18 10 - 0 102 76 13 88 6 56 11 96 13
19 11 - 0 99 88 7 92 4 56 9 100 7
20 10 - 0 111 84 10 84 8 76 12 84 16
21 11 - 9 106 96 6 96 4 80 9 72 13
22 9 - 8 129 92 7 88 6 76 6 92 10
23 11 - 5 107 92 7 76 6 36 12 48 19
24 11 - 3 97 100 8 92 5 48 16 80 17
25 12 - 9 69 92 9 64 7 88 12 68 15
26 11 - 8 93 76 13 92 6 80 15 88 15
27 11 - 3 115 100 7 84 4 72 8 88 11
28 11 - 2 100 96 10 72 6 60 9 72 16
29 10 -10 109 80 10 96 10 68 17 abalent
30 12 - 4 78 60 15 80 12 4 10 52 29
31 11 - 3 115 92 11 88 6 76 13 92 16
32 10 - 7 106 96 10 84 9 56 13 88 25
33 9 -11 133 96 10 84 6 76 13 88 17
34 10 - 1 121 84 10 abslent 60 14 84 19
35 10 -10 106 80 7 100 5 72 7 100 9
36 12 - 0 82 88 6 68 6 72 12 68 30
37 12 - 1 90 88 11 80 7 24 7 80 10
38 10 - 9 118 92 8 100 6 80 9 84 14
Total Pupil-s Tested 33 36 36 36

Table IV Shov/ing Individual Records of pupils in Room H
including Chronological age, I. Q., and results
obtained expressed in Score and Time on each of
the four process tests on the Initial testing
in October.
Pupil Age I. Q, A,. P. S. P. M,, P. L. D.





% Min. i Min
.
% Min
1 11 - 9 92 80 5 92 4 80 10 48 24
2 10 7 109 88 12 52 11 48 20 64 29
3 11 - 6 100 80 18 100 9 64 26 88 27
4 11 - 6 106 88 14 abse:nt 68 17 64 50
5 10 - 5 92 68 15 92 7 24 19 80 35
6 12 - 4 91 84 11 72 11 40 13 76 36
7 12 - 0 82 76 13 96 6 48 17 72 20
8 11 - 5 122 96 8 92 3 76 8 84 24
9 10 - 7 88 76 8 48 3 aosrnt 40 24
10 13 - 1 70 76 20 48 21 68 19 12 50
11 10 - 4 102 100 15 84 11 24 10 76 35
12 10 -11 112 100 6 96 5 96 10 80 20
13 14 - 6 64 44 7 4 8 0 6 0 20
14 12 - 2 76 92 9 68 6 60 12 68 23
15 11 - 7 86 100 8 96 6 44 11 16 50
16 10 -10 100 72 12 88 8 60 14 76 20
17 10 - 6 100 76 14 52 9 60 13 64 26
18 11 - 8 91 92 10 100 5 76 20 72 40
19 10 - 1 131 92 6 96 6 76 8 80 25
20 12 - 4 83 92 10 84 8 48 12 76 22
21 10 -10 91 100 9 60 8 48 10 68 20
22 10 - 4 108 84 15 88 9 76 26 76 50
23 10 - 8 114 96 7 88 7 44 13 absent
24 11 - 6 121 100 3 96 3 68 8 96 15
25 12 - 0 90 100 6 92 5 84 10 80 15
26 10 - 4 108 92 10 92 6 80 10 88 23
27 11 - 6 90 96 16 76 12 28 22 16 50
28 11 - 1 87 88 13 92 9 64 16 84 27
29 11 - 1 81 80 23 al)s (?nt 64 23 48 50
30 10 -10 1D.4 100 10 88 8 80 17 88 30
31 10 - 6 106 80 7 92 6 44 11 96 18
32 10 - 8 102 88 10 a'os ent 76 10 88 23
33 12 - 2 103 64 13 76 9 52 20 88 43
34 9 -11 107 84 11 100 11 72 14 88 25
35 12 - 5 82 absient 72 9 76 14 68 24
36 11 - 3 abs i^nt absrnt abs<ent 56 50
37 10 - 9 123 92 8 96 6 absiffnt abs(snt
38 9 -11 103 84 19 96 14 60 23 100 21
39 11 - 2 71 84 18 92 9 60 13 64 22
Total Pupils Tested 37 35 36 37
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Table V Shov/ing Individual Records of pupils in Room R
including Chronological age, I. Q., and results
obtained expressed in Score and Time on each of
the four process tests on the Initial testing
in October.
Pupil Age I. Q. A. P. S. P. M,, P. L. D.
Sept . 1, 1938 S S T S T S T S T
Yrs . Mos
.
% Min,. % Min
.
ef
P Min. of Min
1 9 - 9 139 100 5 100 4 92 8 100 12
2 13 - 1 78 92 7 absent 16 13 28 40
3 10 - 5 102 84 9 88 8 52 11 84 34
4 11 - 0 115 92 10 100 7 68 13 96 19
5 12 - 4 108 96 9 64 10 72 13 72 27
6 11 - 4 113 100 7 92 6 72 9 80 20
7 11 - 2 103 72 9 88 9 68 18 72 35
8 13 - 5 83 72 8 76 16 60 17 56 40
9 10 - 8 98 96 9 96 6 84 13 100 16
10 10 - 0 125 92 7 100 4 80 10 88 12
11 12 - 1 79 76 10 92 7 60 11 80 22
12 13 - 6 78 84 20 80 14 68 15 64 40
13 10 -10 109 88 14 92 9 84 17 84 26
14 10 - 9 109 100 12 100 7 88 12 84 18
15 12 - 2 96 76 10 80 13 76 14 88 36
16 10 - 0 121 92 9 96 7 64 13 88 19
17 10 - 0 108 88 10 96 7 72 12 80 21
18 11 « o 124 80 8 60 7 76 9 52 24
19 10 - 1 105 92 13 100 7 56 10 68 25
20 10 - 4 114 72 9 76 5 56 10 92 21
21 12 - 0 96 96 5 96 11 52 9 absent
22 10 - 3 100 84 16 84 9 92 13 92 12
23 11 - 0 106 72 12 88 7 80 12 80 33
24 9 -11 110 68 10 96 10 44 13 68 36
25 10 -11 82 72 16 96 9 68 13 76 24
26 10 -10 112 96 9 100 7 84 10 92 18
27 13 - 8 68 100 10 60 10 36 13 12 20
28 10 -11 115 72 9 absent 64 10 76 19
29 10 - 2 116 80 11 84 7 84 16 56 23
30 10 - 9 100 10 88 7 84 13 84 23
31 10 - 9 117 96 5 96 5 92 9 80 15
32 11 - 4 90 76 7 92 7 64 13 52 26
33 12 - 1 90 92 11 80 10 80 13 48 20
34 11 -10 110 92 9 96 8 72 14 80 27
35 10 - 4 133 96 9 96 7 92 21 84 29
36 11 - 1 abs<?nt absent absent 60 40
37 12 - 1 92 80 6 64 6 60 7 84 40
38 11 - 1 100 92 9 80 5 88 9 84 17
39 11 - 3 119 96 10 88 6 64 10 76 19
Total Pupils Tested 38 36 38 38
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4. DIAGNOSIS OF RESULTS OF ALL CLASSES TO DETERMINE THE
CORRECTIVE LOAD, INCLUDING INTERPRETATION OF RESULTS
(a) ADDITION
Standards adopted.
Accuracy 100% Time 8 minutes.
In order to determine the corrective load, these
Tables were analyzed very carefully. They should be interpret-
ed in the following manner. In Room L shown on Table VI, 39
pupils were tested. Of this number 1 pupil received lOu% in
7 minutes, 2 had 96%, 2 had 92%, 4 had 88%, 2 had 84%, 3 had 80%
7 had 76% and so on. The range in score was from luO% to 32%.
The range in time was from 4 to 23 minutes. This room attained
a median score of 76% and a median time of 11 minutes. The
mean score was 71.64% and the mean time was 10.51 minutes.
Thus only one pupil, or 2.56% of the class is up to standard in
addition and so may be excused from further drill. The other
38 pupils or 97.44% need corrective work in addition.
Table VII shows that in Room W 4 pupils out of 38
attained 100% in time ranging from 6 to 10 minutes. The result
i
show a range in score from 100% to 48%. The time ranged from
6 to 16 minutes. The median score was 84% and the median time
was 10 minutes. The mean score was 78.84% and the mean time
was 9.76 minutes. In this room 36 pupils out of the 38, or
94.74% of the class need corrective work in addition. Two of
the pupils who attained perfect scores were beyond the time
standard of 8 minutes so they are included in the munber who
nftAd corrective work. Thus only 2 or 5.26% of pupils in this
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Table VI Showing distribution of Scores and Time made by
pupils of Room L on initial A. P» Test given in
October. Scores are shown in per cents at the
left, and time in minutes is shown at the top.
SCORES TIME IN MINUTES
13 Percentage
to at each
in % 4 6 7 8 9 10 11 12 15 23 Totals point
100 1 1 2.56
96 1 1 2 5.12
92 1 1 2 5.12
88 1 1 1 1 4 10.24
84 1 1 2 5.12
80 1 1 1 3 7.68
76 1 1 2 1 2 7 17.92
72 1 1 2 5.12
68 1 1 1 1 4 10.24
64 1 2 3 7.68
60 1 1 1 3 7.68
56 1 1 2.56
52 1 1 2.56
48 1 1 2 5.12
44
40 1 1 2.56
36
32 1 1 2.56
1 3 3 3 4 5 8 4 7 1 39 99.84
Score Time
Median 16% 11 Minutes
Q1 64^ 8 "
Q3 84% 12 "
Mean 71.64^ 10.51 Ivlinutes
Pupils up to accuracy and time standards 1 or 2.56^
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Table VII
35
Showing distribution of Scores and Tine made by
pupils of Room 1/V on initial A . P. Test given in
October. Scores are shown in per cents at the
left
,
and time in minutes is shown at the top.
SCORES TIME IK MINUTES
Percentage
in fo 6 7 8 9 10 11 12 13 14 16 Totals each point
100 1 1 1 1 4 10.52
96 2 1 1 4 10.52
92 1 1 2.63
88 1 2 1 2 2 8 21.04
84 1 1 1 3 7.89
80 1 2 1 4 10.52
76 3 1 1 5 13.15
72 1 2 3 7.89
68 1 1 2.63
64 1 1 2.63
60 1 1 2.63
56 1 1 2.63
52 1 1 2.63
48 1 1 2.63
1 9 3 5 5 7 2 4 11 38 99.94
Score Time
Median S4fo 10 Minutes
Q1 76g 7 Minutes
Q3 88^ 11 Minutes
Mean 78.8 4% 9.76 Minutes
Pupils up to accuracy and time standards 2 or 5.26^
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class are up to both accuracy and time standards and may be
excused.
In Room J as shown on Table VIII, 3 pupils attained
^ a perfect score in time ranging from 7 to 11 minutes. The
range in score was from 100% to 56%. The range in time was
from 5 to 19 minutes. The median score was 88%, and the median
time was 9 minutes. The mean score was 86.67%, and the mean
time v/as 9.30 minutes. In this class, 31 out of 33, or 93.94%
of the class need corrective work in addition. One of the
pupils who had 100% score was beyond the time standard of 8 min-
utes, so he was included in the corrective group. Thus 2
pupils or 6,06% are up to both accuracy and time standards and
so may be excused.
In Room H as shown on Table IX, 7 pupils attained a
perfect score in time ranging from 3 to 15 minutes. The range
in score was from 100% to 44%. The range in time viras from 3 to
23 minutes. The median score was 88%, and the median time was
10 minutes. The mean score v/as 86.05%, and the mean time was
13.75 minutes. Because 3 out of the 7 perfect scores Y/ere be-
yond the time standard of 8 minutes, only 4 pupils or 10,80% are
up to standard and so may be excused from further drill in addi-
tion. Thus in this room, 33 out of 37 j^upils, or 89.20% of the
class need corrective work in addition,
^ In Room R as shown on Table X, 5 pupils attained a
perfect score in time ranging from 5 to 12 minutes. The range
in scores was from 100% to 68%. The range in time was from 5
to go minutes. The median score was 88%. and the median tiniA
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Table VIII Showing distribution of Score and Time made by
pupils of Room J on initial ^ P. Test given in
October. Scores are shown in per caits at the
left, and time in minutes is shovm at the top.
SCORES TBIE IN MINUTES
Percentage at
in % 5 6 7 8 9 10 11 13 15 19 Totals each point
100 1 1 1 3 9.09
96 1 1 3 5 15.15
92 3 2 3 1 9 27.27
88 1 1 1 1 4 12.12
84 1 2 3 9.09
80 1 1 2 6.06
76 1 2 3 9.09
72 1 1 2 6.06
68
64
60 1 1 3.03
56 1 1 3.03
1 2 7 6 3 6 3 3 1 1 33 99.99
Score Time
Median 88« 9 Minutes
Q1 80/& 7 Minutes
Q3 92% 11 Minutes
•
Mean 86.67^ 9.30 Minutes
2 or 6.06^Pupils up to accuracy and time standards
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Table IX Shov/ing distribution of Score and Time made by
pupils of Room H on initial A. P. Test given in
October. Scores are shown in per cents at the
left, and time in minutes is shown at the top.
SCORES TIME IN MINUTES
3
to






















































33342 5 2 2 7 6 37 99.90
Score Time
Median 88^ 10 Minutes
Q1 80^ 8 Minutes
Q3 92^ 14 Minutes
Mean 86.05,^ 13.75 Minutes
Pupils up to accuracy and time standards 4 or 10.80^
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Table X Showing distribution of Score and Time made by
pupils of Room R on initial A. P. Test given in
October. Scores are shown in per cents at the
left, and time in minutes is shown at the top.
39
SCORES TIME IN MINUTES
14 Percentage at
to each point
in % 5 6 7 8 9 10 11 12 13 20 Totals
100 1 1 2 1 5 13.25
96 2 4 1 7 18,55
92 2 3 11 1 8 21.20
88 1 1 2 5.30
84 1 2 3 7.95
80 1 1 1 3 7.95
76 1 2 3 7.95
72 1 3 1 1 6 15.90
68 1 1 2.65
3 1 4 2 11 8 2 2 1 4 38 100.70
Score Time
Median QS% 9 Minutes
Q1 76^ 8 Minutes
Q3 96^ 11 Minutes
Mean 86 . 94^ 9.71 Minutes
Pupils up to accuracy and time standards 2 or 5 . 30^
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was 9 minutes. The mean score was 86.94)^, and the mean time
was 9.71 minutes. Because 5 of the 5 perfect scores were be-
yond the time standard of 8 minutes, 36 out of 38 pupils, or
94,70;^ of the class need corrective work in addition. Only 2
pupils or 5.30^ could be excused from further drill.
SUMMARY RESULTS OF ADDITION.
Table XI is the summary table for addition. This
table shows that out of the 185 pupils tested in addition only
2u, had perfect scores in time ranging from 3 to 15 minutes.
Even among this number there are probably some who have poor wod
habits or are counting in some way as is shown by the long time
they took. Applying the accuracy standard and the time stand-
ard of 8 minutes, it is seen that out of these 20 only 11
pupils meet both standards. The range in scores for the entire
group was from 100% to 32% and the range in time was from 3 to
23 minutes. The median score was 84% for the entire group, and
the median time was 10 minutes. The mean score was 82.59% and
the mean time was 10.34 minutes. Thus it is seen that out of
the 185 pupils only 11, or 5.94% may be excused from further
drill in addition. This also means that 94.06% of the group
need corrective work in addition. Therefore these 174 pupils
(or 94.06%) form the corrective load in addition in this district,
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Table XI Suznmary Table - Showing distribution of Scores
and Time made by pupils of Rooms L, V/, J, H, R
,
on initial A. P. Test given in October. Scores
are shov/n in per cents at the left, and time in
minutes is shov/n at the top.
SCORES TIME IN MINUTES
3 14 16 Percentage
to & to at each
in ^ 5 6 7 8 9 10 11 12 13 >15 23 Totals point
100 2 3 3 3 2 4 1 1 1 20 10.80
96 2 2 5 1 5 5 1 21 11.34
92 1 6 4 7 4 2 1 1 26 14.04
88 2 2 2 2 1 5 4 1 1 2 22 11.88
84 1 1 1 2 3 3 1 4 16 8.64
80 1 1 2 2 1 1 3 1 2 2 16 8.64
76 1 4 2 4 2 2 5 1 1 22 11.88
72 1 4 1 2 1 3 2 14 7.56
68 1 1 2 2 1 7 3.78
64 1 2 1 1 5 2.70
60 1 1 1 1 1 5 2.70
56 1 1 1 3 1.62
52 1 1 2 1.08
48 1 1 1 3 1.62
44 1 1 .54
40 1 1 .54
36
32 1 1 .54
8 10 26 18 25 30 23 8 15 10 12 185 99.90
Score Time
Median 84^ 10 Minutes
Q1 8 tt
Q3 92% 11 ft
Mean 82.59^ 10 .34 Minutes
Pupils up to accuracy and time standards 11 or 5.94^
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The results for subtraction were tabulated the same
way. Table XII shows that in Room L only 3 pupils attained a
perfect score in time ranging from 6 to 8 minutes. The range
in score was from 100^ to 12^, and the range in time was from 4
to 19 minutes. The median score was 76% and the median time
was 8 minutes. The mean score was 73.36% and the mean time was
8.44 minutes. In this room 35 pupils out of 38 pupils, or
91.95% of the class need corrective work in subtraction, 3
pupils or 7.89% are excused.
Table XIII shows that in Room W 5 pupils attained per-
fect scores in time ranging from 4 to 9 minutes. The range in
score was from 100% to 56%, and the range in time was from 4 to
16 minutes. The median score was 92% and the median time was
7 minutes. The nt> an score was 89.51% and the mean time was
8.05 minutes. Because 2 pupils out of the 5 who had perfect
scores were beyond the time standard of 8 minutes, only 3 pupils
or 8.10% may be excused from further drill. Then in this room
34 out of 37, or 91.90% need corrective work in subtraction.
Table XIV shows that in Room J 3 pupils attained a
perfect score in time ranging from 5 to 6 minutes. The range
in score was from 100% to 64%, and the range in time was from 4
to 18 minutes. The median score was 88%, and the median time
was 6 minutes. The mean score was 85.89%, and the mean time
was 7.44 minutes. Thus in Room J 33 pupils out of 37, or
91.66% need corrective work in subtraction, 3 pupils or 8.34%
are excused.
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Table XII Shov/ing distribution of Scores and Time made by
pupils of Room L on Initial S . P. Test given in
October. Scores are shov/n in per cents at the
left, and time in minutes is shov/n at the top.
SCORES TIME IN MINUTES
Percentage at
in ^ 4 5 6 7 8 9 10 11 12 13 19 Totals each point
100 1 2 3 7.89
96 1 1 1 3 7.89
92 1 1 2 4 10.52
88 3 1 4 10.52
84 1 1 1 3 7.89
80 1 1 2 5.26
76 2 1 3 7.89
72 1 1 2.63
68 1 2 2 5 13.15
64 1 1 2 5.26
60 1 1 2.63
56 1 1 2.63
52 1 1 2.63
48
44
40 1 1 2.63
36 1 1 2.63
32
28 1 1 2.63
24
20
16 1 1 2.63
12 1 1 2.63
1 3 8 3 9 2 4 2 3 2 1 38 99.94
Score Time
Median 8 Minutes
Q1 QAfo 6 "
Q3 92% 10 ”
Mean 73.36^ 8.44 Minutes
Pupils up to accuracy and time standards 3 or 7.89^

Table XIII Shov/ing distribution of Scores and Time made by
pupils of Room W on initial S. P. Test given in
October. Scores are sh-ovmL in per cents at the
left and time in minutes is shown at the top.
SCORES TIME IN MINUTES
15
& Percentage at
in fo 4 5 6 7 8 9 10 13 14 16 Totals each point
100 1 1 1 2 5 13.50
96 1 6 2 1 10 27.00
92 1 1 2 4 2 10 27.00
88 1 1 1 3 8.10
84 1 1 1 3 8.10
80 1 1 2 5.40
76
72 1 1 2.70
68 1 1 2.70
64
60 1 1 2.70
56 1 1 2.70
3 1 5 12 6 3 2 1 2 2 37 99.90
Score Time
Median 92^ 7 Minutes
Q1 88% 6 "
Q3 96% 8 "
Mean 89.51^ 8.05 Minutes
Pupils up to accuracy and time standards 3 or 8.10^
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Table XIV Showing distribution of Scores and Time made by
pupils of Room J on initial S. P. Test given in
October
.
Scores are shov/n in per cents at the
left, and time in minutes is shown at the top.
SCORES TIIuE IN kINUTES
in %
Percentage at
4 5 6 7 8 9 10 12 14 18 Totals each point
100 1 2 3 8.34
96 2 1 1 2 6 16.68
92 1 1 1 1 4 11.12
88 5 1 1 7 19.46
84 1 1 1 1 1 5 13.90
80 1 1 1 3 8.34
76 1 1 1 3 8.34
72 1 1 2 5.56
68 1 1 2 5.56
64 1 1 2.78
4 4 12 2 4 2 4 2 1 1 36 100.08
Score Time
Median 88^ 6 Minutes
Q1 80f^ 6 ”
Q3 92^ 9 "
Mean 85.89^ 7.44 Minu
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Table XV shows that in Room H 3 pupils attained per-
fect scores in time ranging from 5 to 11 minutes. The range
in score was from 100^ to 4 and the range in time was from 3
to 21 minutes. The medlar score was 92%, and the median time
was 8 minutes. The mean score was 81.60% and the mean time was
7.94 lalnutes. Because 2 of the 3 pupils who had 100% were be-
yond the time standard of 8 minutes, only one pupil or 2.65%
may be excused from further drill. Then in this room 34 out of
36 pupils, or 97.15% of the class need corrective work in sub-
traction.
Table XVI shows that in Room R 6 pupils attained a
perfect score in time ranging from 4 to 7 minutes. The range
in score was from 100% to 60%, and the range in time was from 4
to l6 minutes. The median score was 92% and the median time
was 7 minutes. The mean score was 87.78%, and the mean time
was 7.88 minutes. Thus in this room 3u out of 36 pupils, or
83.32% need corrective work insubtraction, 6 pupils or 16.68%
are excused.
Table XVII is the summary table for Subtraction. It
shows that out of 182 pupils tested, 20 attained a perfect score
in time ranging from 4 to 11 minutes. The range in score was
from 100% to 4%, and the range in time was from 3 to 21 minutes.
The median score was 88% and the median time was 7 minutes. The
mean score was 83.56% and the mean time was 7.81 minutes. Be
cause 4 out of the 20 perfect scores were beyond the time stand-
ard of 8 minutes, only 16 or 8.80% are up to standard. Thus
the corrective load in subtraction is 166 pupils or 91.20%.
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Table XV Shov/ing distribution of Scores and Time made by
pupils of Room H on initial S. P. Test given in
October
.
Scores are shov/n in per cents at the
left, and time in minutes is shovm at the top.




3 4 5 6 7 8 9 11 12 21 Totals each point
100 1 1 1 3 8.55
96 1 1 4 1 7 19.95
92 1 1 1 2 1 2 8 22.80
88 1 2 1 4 11.40
84 1 1 2 5.70
80
76 1 1 2 5.70
72 1 1 2 5.70
68 1 1 2.85
64
60 1 1 2.85
56
52 1 1 2 5.70
48 1 1 2 5.70
4 1 1 2.85
3 1 3 7 2 5 7 4 1 2 35 99.75
Score Time
Median 92^ 8 Minutes
Q1 72% 6 "
Q3 96% 9 "
Mean 81.60^ 7.94 Minutes
1 or 2.85^^Pupils up to accuracy and time standards
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Table XVI Shoviring distribution of Scores and Time made by
pupils of Room R on initial S. P. Test given in
October. Scores are shov/n in per cents at the
left and time in minutes is shov/n at the top.
SCORES TIME IN MINUTES
13
to Percentage at
in % 4 5 6 7 8 9 10 11 16 Totals each point
100 2 4 6 16.68
96 1 1 3 1 1 1 1 9 25.02
92 1 2 1 4 11.12
88 1 2 1 1 5 13.90
84 1 1 2 5.56
80 1 1 2 4 11.12
76 1 1 2 5.56
72
68
64 1 1 2 5.56
60 1 1 2 5.56
2 3 4 13 2 4 4 1 3 36 100.08
Score Time
Median 92^ 7 Minutes
Q1 80/"^ 6 "
Q3 96fo 9 "
Mean 87.78^ 7.88 Minutes






Suimnary Table - Showing distribution of Scores
and Time made by pupils of Rooms L, YI, J, H, R
,
on initial S. P . Test given in October. Scores
are shown in per cents at the left, and time in
minutes is shown at the top.
TIME IN MINUTES
in ^ 3 4 5 6 7
12
to
8 9 10 11 21
Percentage at
Total each point
100 3 2 4 5 2 3 1 20 11.00
96 1 2 3 7 10 4 1 5 1 1 35 19.25
92 1 3 4 6 7 4 3 2 30 16.50
88 1 9 4 3 3 2 1 23 12.65
84 2 2 1 1 3 2 2 1 1 15 8.25
80 1 1 1 3 2 3 11 6.05
76 1 1 2 2 1 3 10 5.50
72 1 1 2 2 6 3.30
68 3 2 2 2 9 4.95
64 2 1 1 1 5 2.75
60 1 1 1 1 1 5 2.75
56 1 1 2 1.10
52 1 1 1 3 1.65
48 1 1 2 1.10
40 1 1 .55
36 1 1 .55
28 1 1 .55
16 1 1 .55
12 1 1 .55
4 1 1 .55
0 0
3 11 13 37 33 26 18 14 7 20 182 100.10
Score Time
Median 88^ 7 Minutes
Q1 76% 6 "
Q3 96% 9 "
Mean 83.56% 7.81 Minutes





Accuracy 100% Time 12 minutes.
Since the same method was followed for the other two
processes, it will not be necessary to interpret each one in
such 63q)licit detail as has been done for addition and subtrac-
tion, Just the summary tables will be Interpreted, Before
this summary is made for multiplication it is interesting to not
i
that experiments have proven that multiplication is the most
used process in adult life. P'urthermore it is Interesting to
note that the results obtained in this study are similar to thoso
obtained by Hanley and Yarbrough in their studies.
Table XXIII shows the summary of results in multipli-
cation for all the rooms. Out of the 187 pupils tested not one
attained a perfect score. The highest score was 96^ in 10 min-
utes, The range in scores was from 96% to 0%, and the range in
time was from 6 to .'^4 minutes. The median score was 60% and
the median time was 13 minutes. The mean score was 67 ,'71% and
the mean time was 13,73 minutes. Thus all the pupils in grade
six or 100^ need corrective work in multiplication.
(4; LONG DIVISION.
Standards Adopted.
Accuracy 100^ Time 20 minutes.
The writer wishes to note here that the pupils taking
this test in long division have had just one year of teaching in
the process. The usual plan of teaching long division in the
fourth grade was changed just the year previous to this study.
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Table KVIII Showing distribution of Scores and Time made by
pupils of Room L on initial M . P. Test given in
October* Scores are shovm in per cents at the
left, and time in minutes is shown at the top.
SCORES TIME IN MINUTES
16 21 Percentage
to to at each
in % 8 9 10 11 12 13 14 15 20 31 Totals point
100 0
96 0
92 1 1 2.56
88
76 1 1 1 3 7.68
72 1 1 2 5.12
68 1 1 1 3 7.68
64 1 1 2 5.12
60 1 1 2.56
56 1 1 2 5.12
52 1 1 2 5.12
48 1 1 3 1 1 7 17.92
44 1 1 1 3 7.68
40 1 1 2.56
36 1 1 2 5.12
32 1 1 2.56
28 1 1 2 5.12
20 1 1 2.56
16 1 1 2.56
12 2 2 5.12
0 1 1 1 3 7.68
3 1 2 3 3 2 3 4 12 6 39 99.84
Score Time
Median 48^ 15 Minutes
Q1 32^ 12 n
Q3 64^ 19 ft
Mean 46 . 15^ 16 .21 Minutes
Pupils up to accuracy and time standards 0
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Table XIX Showing distribution of Scores and Time made by
pupils of Room W on initial M« P« Test given in
October. Scores are shown in per cents at the
left, and time in minutes is shown at the top.
SCORES TIME IN MINUTES
15 20 Percentage
to to at each
in i 7 9 10 11 12 13 14 19 26 34 Total point
100 0
92 1 1 2.63
88 1 1 2 5.26
84 1 1 2.63
80 1 1 2 5.26
76 1 1 2.63
72 1 1 1 3 7.89
68 1 1 2 5.26
64 1 1 2 5.26
60 1 1 2 5.26
56 1 2 1 4 10.52
52 1 1 2.63
48 1 1 1 1 4 10.52
44 1 1 4 6 15.78
40 1 1 2.63
36 1 1 2 5.26
28 1 1 2.63
16 1 1 2.63
8 1 1 2.63
4 1 1 2.63
1 2 1 6 4 4 5 9 5 1 38 99.94
Score Time
Median 56^ 14 Minutes
Q1 44^ 11 ”
Q3 ^2% 18 "
Mean 54 . 94^ 14 . 92 Minute
s
Pupils up to accuracy and time standards 0

Table XX Showing distribution of Scores and Time made by
pupils of Room J on initial M. P. Test given in
October. Scores are shov/n in per cents at the
left, and time in minutes is shown at the top.
SCORES TIME IN MINUTES
































2 1 7 19.46
4 11.12
















Pupils up to accuracy and time standards 0

Table XXI Showing distribution of Scores and Time made by
pupils of Room H on initial M . P . Test given in
October. Scores are shown in per cents at the
left, and time in minutes is shovm. at the top.
SC ORES TIIvIE IN MINUTES
16 20 Percentage
& to at each
in fo 6 8 10 11 12 13 14 17 19 26 Total point
100 0
96 1 1 2.78
84 1 1 2.78
80 2 1 3 8.34
76 2 1 1 2 6 16.68
72 1 1 2.78
68 1 1 1 3 8 . o4
64 1 2 3 8.34
60 1 2 1 1 5 13.90
52 1 1 2.56
48 1 1 1 1 4 11.12
44 2 1 3 8.34
40 1 1 2.78
28 1 1 2.78
24 1 1 2 5.56
0 1 1 2.78
1 3 7 2 2 4 3 4 2 8 36 99.84
Score Time
Median 60^ 13 Mnutes
Q1 48/^ 10 "
Q3 76^ 19 "
Mean 59.33^ 14.86 Minutes




Showing distribution of Scores and Time made by
pupils of Room R on initial Li. P. Test given in
October. Scores are shown in per cents at the
left, and time in minutes is shovm at the top.
SCORES Tll'ffi IN MINUTES
15
to Percentage
in % 7 8 9 10 11 12 13 14 21 Total each point
100 0
92 1 1 1 1 4 10.52
88 1 1 2 5.26
84 1 2 2 5 13.15
80 1 1 1 3 7.89
76 1 1 2 5.26
72 1 1 1 1 4 10.52
68 2 2 4 10.52
64 2 2 4 10.52
60 1 1 1 3 7.89
56 2 2 5.26
52 1 1 2 5.26
44 1 1 2.63
36 1 1 2.63
16 1 1 2.63
1 1 5 6 2 3 12 2 6 38 99.94
Score Time
Median 72^ 13 Minutes
Q1 60^ 10 "
Q3 84^ 13 "
f
Mean 70.10^ 12.26 Minutes
Pupils up to accuracy and time standards 0
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Table XXIiI Surarnary Table - Showing distribution of Scores
and Time :made> by pupils of Rooms L, W, J, H, R,
on initial M. P. Test given in October. Scores
are shown in per cents at the left, and time in
minutes i s shov/n at the top.
SCORES TIME IN MINUTES
6 16 21 Percentage
to to to at each
in % 8 9 10 11 12 13 14 15 20 34 Totals point
100 0
96 1 1 .54
92 1 1 1 1 1 1 1 7 3.78
88 1 1 1 2 5 2.70
84 1 2 2 1 2 8 4.32
80 2 3 1 1 1 2 1 11 5.94
76 3 1 1 2 3 3 2 1 2 1 19 10.26
72 3 1 1 3 3 2 1 14 7.56
68 2 1 1 3 3 1 5 16 8.64
64 3 2 1 3 3 12 6.48
60 1 2 2 2 3 2 2 1 15 8.10
56 1 2 2 4 1 1 11 5.94
52 2 1 2 2 7 3.78
48 1 1 2 1 1 3 6 2 17 9.18
44 1 3 1 2 1 1 4 13 7.02
40 1 1 1 3 1.62
36 1 1 2 2 6 3.24
32 1 1 .54
28 2 3 5 2.70
24 1 1 1 3 1.62
20 1 1 .54
16 1 1 1 3 1.62
12 2 2 1.08
8 1 1 .54
4 1 1 2 1.08
0 1 1 1 1 4 2.16
15 14 17 19 19 27 14 8 37 17 187 100.98
Score Time
Median 60^ 13 Minutes
Q1 48^ 11 n
Q3 76^ 16 It
Mean 57.71^ 13 .73 Minutes
Pupils up to accuracy and time standards 0

Table XXIV Showing distribution of Scores and Time made by
pupils of Room L on initial L. D, P . Test given
in October. Scores are shown in per cents at
the left, and time in minutes is shown at the
top.
SCORES TIME IX MINUTES
23 30 41 Percentage
& to to at each
in % 16 18 19 24 25 26 27 28 40 56 Totals point
100
96 1 1 2.78
88 2 1 1 4 11.12
76 1 1 2 5.56
72 2 2 5.56
68 1 1 1 1 4 11.12
64 1 2 1 4 11.12
60 1 1 2.78
56 2 2 5.56
48 1 1 2 5 .56
44 1 1 2 5.56
40 1 1 2.78
36 1 1 2.78
32 1 1 2.78
28 1 1 2.78
20 1 1 2.78
12 1 1 2 5.56
4 1 1 2.78
0 1 1 1 1 4 11.12
2 1 2 2 3 1 3 2 15 5 36 100 . 08
Score Time
Median 56^ 30 Minutes
Q1 28/^ 25 II
Q3 68^ 35 It
Mean 50.61^ 30.88 Minutes
Pupils up to accuracy and time standards 0

Table XXV Showing distribution of Scores and Time made by
pupils of Room W on initial L, D. P. Test given
in October. Scores are shown in per cents at
the left, and time in minutes is shovm at the
top.
SCORES TIME IN MINUTES
21 23 25 31 40 Percentage
& & to to to at each
in % 15 16 17 18 20 22 24 30 38 68 Total point
100
96
92 1 1 1 1 1 5 12.80
88 1 2 1 1 1 6 15 .36
80 1 1 1 1 4 10.24
76 1 1 2.56
72 1 1 2,56
68 2 1 1 2 6 15.36
60 1 1 1 3 7.68
56 1 1 2.56
48 1 1 2 5.12
40 2 2 5.12
36 1 1 2.56
32 1 1 2.56
16 1 1 2.56
12 1 1 2.56
8 2 2 5.12
0 1 1 2 5.12
2 4 1 2 2 4 6 5 8 5 39 99.78
Score Time
Median 68^ 24 Minutes
Q1 40^ 20 •*
Q3 88^ 33 "
Mean 61.64^ 28.15 Minutes
Pupils up to accuracy and time standards 0
ft ,* •’)
.T !-5 i t*.
pTable XXVI Shov/ing distribution of Scores and Time made by
pupils of Room J on initial L. D . P. Test given
in October • Scores are shov/n in per cents at
the left. and time in minutes is shov/n at the
top.
SCORES TIME IN MINUTES
7 18 20 30 Percentage
to & to & at each
in % 10 11 13 14 15 16 17 19 29 35 Total point
100 3 3 8.34
96 2 1 3 8.34
92 1 1 1 3 8.34
88 1 1 1 1 1 1 6 16.68
84 1 1 1 1 2 2 8 22.24
80 1 1 1 3 8.34
72 1 2 3 8.34
68 1 1 2 5.56
64 1 1 2.78
60 1 1 2.78
52 1 1 2.78
48 1 1 2.78




6 2 4 2 2 5 2 5 6 2 36 100.08
Score Time
Median 84,^ 16 Minutes
Q1 72% 13 J!
Q3 88% 19 tt
Mean 81 . 11% 16 . 66 Minutes
Pupils up to accuracy and time standards 3 or 8.34^
55
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Table XXVII
60
Showing distribution of Scores and Time made by
pupils of Room H on initial L. D. P. Test given
in October. Scores are shovm in per cents at




SCORES TliviE IN MINUTES
15 26 35 41 Percentage
to to to to at each
in % 20 21 22 23 24 25 30 40 50 Total point
100 1 1 2.73
96 2 2 5.46
88 2 1 2 1 6 16.38
84 1 1 2 5.46
80 2 1 1 4 10.92
76 1 1 2 1 5 13.65
72 1 1 2 5.46
68 1 1 1 3 8.19
64 1 2 3 8.19
60 1 1 2.73
56 1 1 2.73
48 1 1 2 5.46
40 1 1 2.73
16 2 2 5.46
12 1 1 2.73
0 1 1 2.73
8 1 2 3 4 2 5 4 8 37 101.01
Score Time
Median 76% 25 Minutes
Q1 60% 21 ”
Q3 84:% 35 "
Mean 69 . 51% 29.88 Minutes
Pupils up to accirracy and time standards 0

Table XXVIII Shov/ing distribution of Scores and Time made by
pupils of Room R on initial L. D. P. Test given
in October. Scores are shown in per cents at
the left, and time in minutes is shovyn at the
top.
61
SCORES TIME IN MINUTES
12 25 31 41 Percentage
to to to to at each
in % 18 19 20 21 22 23 24 30 40 50 Total point
100 2 2 5.12
96 1 1 2.56
92 2 1 3 7.68
88 1 1 1 3 7.68
84 2 1 2 1 2 8 20.48
80 1 1 1 1 1 1 6 15.36
76 2 1 3 7.68
72 1 1 2 5.12
68 1 1 2 5.12
64 1 1 2.56
60 1 1 2.56
56 1 1 2 5.12
52 1 1 2 5.12
48 1 1 2.56
28 1 1 2.56
12 1 1 2.56
0 0
8 4 3 2 12 2 6 5 6 39 99.92
Score Time
Median 80,^ 23 Minutes
Q1 68fo 19 M
Q3 84fo 34 It
Mean 67.54 25 .54 Minuts
Pupils up to accuracy and time standards 2 or 5.12^
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Table XXIX Suornary Table - Snowing distribution of Scores mad^




























































































Pupils up to accuracy and time Stan
11
62
of Rooms L, V/ J,_ H, and R, on initial L. D. P. Tests given in
in minutes is shown at the top.
i
ti
26 36 46 56
1 to to to to Percentage at
|23 24 25 35 45 55 68 Total each point
6 3.24
7 3.78
1 1 11 5.94
3 1 2 6 2 25 13.50
1 1 4 1 1 18 9.36
1 1 4 17 9.18
1 1 2 1 1 11 5.94
4 1 10 5.40
1 2 2 4 3 1 17 9.18 *
5 2 9 4.86
1 1 2 1 1 7 3.78
1 1 2 1 1 6 3.24
1 2 3 1.62
1 2 1 1 8 4.32
1 1 2 1.08
1 1 1 5 2.70
1 1 2 1.08
1 1 2 1.08
2 2 1.08
1 1 .54
1 2 3 1.62
1 1 1 5 2.70
2 2 1.08
1 1 .54
1 1 2 1 7 3.78
-






dards 5 or 2 .10%

This Is in conformity with recent trends in teaching arithmetic
and shows that this city is progressive and trying to keep up
with the best in educational method. It is also interesting to
note that all the perfect scores w/ere in one building. This
may imply that better teaching had been done by some fifth grade
!
teachers.
Table XXIX is the summary table for long division. I1j
shows that 6 pupils out of ig? attained a perfect score in time
j
ranging from 7 to 21 minutes. The range in scores was from lOOj}
j
to 0%, and the range in time was from 7 to 68 minutes. The me-
dian score was 76% and the median time was 24 minutes. The mean
score was 66.46% and the mean time was 26.36 minutes. Thus 182
pupils out of 187, or 97.30% need corrective work in long divi-
sion. One pupil did not reach the time standard of 20 minutes
so he is included in the corrective group. Then 5 pupils or
2.70% could be excused.
5. SUMMARY: THE CORRECTIVE LOAD DETERMINED.
From these tabulated results it will be seen that therei
is a great need for corrective work to be done in each process.
In addition 174 out of 185 need corrective work; in subtraction
|
166 out of 182 need corrective work; in multiplication 187 out olj
I
187 need corrective work; and in long division 182 out of 187 |
I
need corrective work. Table XXX shows the summary of these
|
facts. It shows the number tested In each process, the number
|
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Table XXX SHOWING THE CORRECTIVE LOAD AS DETERMINED FOR ALL
THE SIXTH GRADES IN THIS DISTRICT, IN THE FOUR
FUNDAMENTAL PROCESSES IN ARITHMETIC, DATA BEING
j
OBTAINED FROM THE INITIAL TESTS GIVEN IN OCT. 193^
AP SP MP LDP TOTALS
Pupils tested 185 182 187 187 741
Pupils needing
corrective work 174 166 187 182 709
Pupils excused
from drill 11 16 0 5 32
Percentage of
pupils needing





5.94% 8.80% 0% ^ *70% 4.32%
Note: The variation shown in the number tested is due to the
fact that on the day of each separate test some pupils
were absent.
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CHAPTER III ACQUAINTING COOPERATING TEACHERS WITH
RESULTS OF INITIAL TEST.
1. WAYS IN WHICH CONTACTS i-VElTE h'lADE,
(a) PERSONAL CONVERSATIONS.
(b) WRITTEN SUGGESTIONS IN THE FORM OF EXHIBITS.
EX. 2. AN/LiYSIS ANL> F'liEQUENCY OF ERRORS MADE IN
A.P. TEST.
EX. 3. SUGGESTIONS FOR CORRECTIVE WORK IN ADDITION.
EX. 4. ANALSIS AND FREQUENCY OI' ERRORS MADE IN
S.P. TEST.
EX. 5. SUGGESTIONS FOR CORRECTIVE WORK IN SUBTRACTION
EX. 6. ANALSIS AND P’REQUENCY OF ERRORS MADE IN
M.P. TEST.
EX. 7. SUGGESTIONS FOR CORRECTIVE WORK IN
MULTIPLICATION.
EX. 8. SUGGESTIONS FOR CORRECTIVE WORK IN LONG
DIVISION.
2. AN ENLARGED OPPORTUNITY.
A TALK GIVEN AT A GENERAL TEACHERS* MEETING OF THE DISTRICT
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CtiAPTER III. ACQUAINTING COOPERATING TEACHERS WITH THE RESULTS
1. WAYS IN WHICH CONTACTS WERE MADE.
After the corrective load had been determined, the
next step was to get the facts before the cooperating teachers
This was done in several ways. First, personal conversations
and conferences were held whenever opportunity favored.
Sometimes these were held before school, at recess time or
after school.
(a) PERSONAL CONVERSATIONS.
The writer was fortunate in being able to see very
often three of the four teachers who cooperated. One of the
teachers from the other building ate lunch with the writer so
she was included in the discussions and then relayed the
important details to the other teacher in her building.
The two teachers in the same building with the v/riter talked
over plans and results very frankly.
(b)WRITTEN SUGGESTIONS.
The written suggestions were sent by the writer
whenever the need was greatest. Immediately after the
Initial A. P. TEST was corrected they were returned to the
several teachers with the first set of suggestions. These
suggestions were very definitely stated for conciseness so
that they might be clearly understood. They are self-
explanatory. (See Exhibits 3-5-7 and 8.)
In March after the Re-tests had been corrected, both
sets of tests were returned so that the pupils could see the
aoAK aTOAi-woc hoihw
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improvement which they had made, if any, and so that they
could also determine the errors that still persisted*
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Prom thl3 analysis the following
examples had 40 or more errors:
Of p, Q.J t, u, V, w, X and y. The example
with the most errors (x with 122-) included
these difficulties; 7 addends, 4 columns,
zero, carrying and money.
As a result of this analysis the
following suggestions were given to v/ork on
limit the addends to five; limit columns to
five, hut lead up to this as the maximum
from two, three and four columns; simplify
work at first and do not Include too many
process step difficulties.
The word "error" in this Exhibit
meana that the example was done incorrectly
hy a pupil so that the answer was Incorrect
The total number (822) means that out of
4625 chances to do examples incorrectly
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The preceding analysis showed how often each example
on the test was done incorrectly. It showed the type of
example the pupils failed on most frequently. This showed on
which type of example they needed to drill most. It also gave
the teacher an idea of the difficulties which were included in
each example.
From this analysis, the suggestion was made to the
cooperating teachers that more drill is needed on the funda-
mental facts. If these were known correctly, no errors would
have occurred in the first four groups of examples up to exam-
ple k. As the process step difficulties are added the posai-
hilities of error increase. This is shown by the large number
of errors in examples t - y. Increasing the number of addends
by even one number increases the errors made, too. Therefore
this fact should influence the size of the examples we as tea-
chers should expect a sixth grade pupil to do correctly. An
example limited to five addends was recommended throughout this
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CHART I CHART SHO¥/ING SPREAD OP SCORES OBTAINED IN EACH ROOM
IN THE
SCORE
INITIAL A. P. TEST IN OCTOBER.
ROOMS
In % L W J H R TOTAL
100 1 4 3 7 5 20
96 2 4 5 3 7 21
92 2 ^ 1 9 6 8 26
38 4 8 4 4 2 22
84 . 2 4 3 5 3 16
80 ^ 3 4 2 4 3 16
76 7 5 3 4 3 22
72 2 3 2 1 6 14
68 4 1 0 1 1 7
64 3 1 0 1 0 5
60 3 1 1 0 0 5
66 1 1 1 0 0 3
52 1 1 0 0 0 2
48 2 1 0 0 0 3
44 0 0 0 1 0 1
40 1 0 0 0 0 1
36 0 0 0 0 0 0
32 1 0 0 0 0 1
28 0 0 0 0 0 0
24 0 0 0 0 0 0
20 0 0 0 0 0 0
16 0 0 0 0 0 0
12 0 0 0 0 0 0
8 0 0 0 0 0 0
4 0 0 0 0 0 0
0 0 0 0 0 0 0
TOTALS 39 38 33 37 38 185
IVIEDIAN SCORE 00 TIME 10 Minutes
82.59^ TIME 10.34 MinutesMEAN SCORE
j, —
.
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EXHIBIT 3 WRITTEN SUGGESTIONS FOR CORRECTIVE WORK IN ADDITION
PRELIMINARY SUGGESTIONS
1. Return tests to pupils to find out their own errors.
2. Put this list of errors on the blackboard to help them
to find out their own errors.
ERRORS MADE IN ADDITION
1. Counted in some form.
V
2. Did not know primary facts, t^l to 10^10 etc.).
3. Did not know upper decade facts, (114 1, 214-1, 31^1
to 3949).
4. Forgot to carry.
5. Carried wrong number.
6. Omitted decimal point.
7. Put decimal point in wrong place.
3. Call attention to poor work habits.
a. Figures poorly and carelessly?- made.
b. Marking over an Incorrect figure, instead of
crossing it out and re-writing it.
3 &
7
c. Overlooking or omitting entirely
one example
one row of examples.
d. Omitting dolla>r sign.
4. Collect tests and return to writer.
-'I.
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1. Have each, pupil make a list of his own errors, using
list from board as a help.
2. Have each pupil card the facts on which he failed.
Use the small cards for flash cards and for individual
dally drill.
Do the same for the upper decade facts on which he
failed.
3. Plan to spend 20 minutes a day for 3 daya a week on
corrective work in addition.
4. Plan to give FIVE written examples a day in addition.
Include the following types:
a. 3 figure- 3 addends with carrying.
b. 3 figure- 5 addends with spaces, zeros and
carrying.
c. 2 figure- 5 addends with carrying.
d. 4 figure- 5 addends, with carrying involving
dollars and cents.
e. 2 figure- 4 addends with carrying.
5.
Use flash cards daily for quick drill. Response must
be automatic. No counting should be allowed. Pupils
should also use their individual sets drilling on their
errors.
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6. Limit the drill load.
Make the pupils realize that in addition there are:
100 primary facts.
300 upper decade facts.
80 facts for carrying in multiplication.
480 facts that need to he known.
Impresa on their minds that once these facts are
learned, they will have finished the job because these
facts never will change.
7. Organize material into small working units.
Divide class into small groups. Use pupils who
attained a perfect score as leaders of these
groups.
Drill on primary facts.
Drill on upper decade facta.
Drill on colimin addition.
Drill on two column addition, stressing carrying.
Drill on examples involving money to fix use of dollar-
sign and decimal point.
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1. Start at the hottom of the column to add.
ADD UP.
2. In carrying, add in the carried niimber FIRST.
3. Write the sum of each column, including the










4. ADD DOWN, and see if numbers at the side agree.
10. Keep accurate records of work done each day.
Suggestion: Use graph to show individual progress.
Each child can be taught to make his own.
(See Chapter IV Exhibits 10-12-13)
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EXHIBIT 4 ANALYSIS OF S. P. TEST
PROCESS STEP DIFFICULTIES EXAMPLES
1. Primary facts a b
2. No borrowing c S
3. Borrowing once e f i k q V
Borrowing twice h J 1 m n 0
P r X
Borrowing three times d s t u w y
4. Zero difficulty
In minuend i n P q s u
V w X y
In subtrahend f S i 1 q
s X
5. Dollars and cents u V w X y
6. Dangling ends or spaces d e g
«
J k
q r a t y
From this analysis it can be seen that one example
often involves several difficulties.
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EXHIBIT 4 (CONT.) FREQUENCY OF ERRORS IVlADE IN S. P. TEST.
EXAMPLES ERRORS From this analysis the following
a 15 examples had 40 or more errors;
b 21 d, n, o, s, u, X and y. The example with
c 15 the most errors (y with 65) included these
d 40 difficulties; dollars and cents, two zeros
e 16 in the minuend, borrowing three times.
f 32 dangling ends, and a zero in the answer.
S 6
h 25 As a result of this analysis the
i 33 following suggestions were given to work
•
J 34 on; examples with borrowing two or three
k 44 times, with zero difficulty, with dangling
1 32 ends, and involving money should be used in
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CHART II CHART SHOWING SPREAD OF SCORED OBTAINED IN EACH ROOM
IN THE
SCORE
INITIAL S. P. TEST IN OCTOBER
-
ROOMS
In % L w J H R TOTAL
100 3 5 3 3 6 20
96 3 10 6 7 9 35
92 4 10 4 8 4 30
88 4 3 7 4 5 23
84: 3 3 5 2 2 15
80 2 2 3 0 4 11
76 3 0 3 2 2. 10
72 1 1 2 2 0 6
68 5 1 2. 1 0 9
64 2 0 1 0 2 5
60 1 1 0 1 2 5
56 1 1 0 Q 0 2
52 1 0 0 2 0 3
48 0 0 0 2 0 2
44 0 a 0 0 0 0
40 1 0 0 0 0 1
36 1 0 0 0 0 1
32 0 0 0 0 0 0
28 1 0 0 0 0 1
24 0 0 0 0 0 0
20 0 0 0 0 0 0
16 1 0 0 0 0 1
12 1 0 0 0 0 1
8 0 0 0 0 0 0
4 0 0 0 1 0 1
0 0 0 0 0 0 0
TOTALS 38 37 36 35 36 182
MEDIAN SCORE 88^ TIME 7 Minutes-
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EXHIBIT 5 WRITTEN SUGGESTIONS FOR CORRECTIVE WORK IN
SUBTRACTION
PRELIMINARY SUGGESTIONS
1. Return tests to the pupils to find out their own errors
2. Put this list of errors on the blackboard to help them
determine their errors.
ERRORS MADE IN SUBTRACTION
1. Lack of knowledge of subtraction facts.
2. Confused with addition facts.
3. Borrowing errors.
a. Borrowed when no need.
b. Forgot to borrow.
Single, double or triple borrowing.
c. Did not know how to borrow.
Inverted numbers when smaller number was; on
top. Instead of saying 8 from 11 leaves 3,





a. Did not know how to borrow if zero was in the
minuend.
b. Forgot to borrow when there were two zeros in
minuend.
c. Ignored zero entirely. Jumped over it.
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0d. Conrused with multiplication facts.
Anumber from zero leaves zero.
5. Dangling ends - omitted entirely.
> 3. Collect these tests and return to me.
SUGGESTIONS.
1. Have pupils make a list of their own errors, using the
list on the blackboard to help.
2. Have Pupils card the facts that they failed on.
3. Plan to spend 20 minutes a day for 3 days a week on
corrective work in subtraction.
4. Plan to give 5 written examples a day in subtraction.
Include zeros in the minuend and subtrahend, double
and triple borrowing and examples in money.
5. Limit the drill load.
Have the pupils realize that in subtraction there ane:
100 primary facts.
175 related facts needed for subtracting in uneven short
division through 89 9.
275 total needed to be learned.
6* Organize material into small working units.
Divide class into small groups, using the pupils who
attained 100^ as leaders.




Drill on zero difficulties.
7. Teach CHECKING.
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Keep accurate records of work done every day.
Graph for individual scores.
Chart on board for class record of perfect scores.





’. 6no^ 5i'iow efj'iooe'i ©J’j^ix/ooa <59 dn .8
.ae'TOoe Ifiirijlv±£>ni 'lol riqjBiS
.ee-iooe ^oe-ii^q v_, Mcoei eeslo 10I 6'raod' no ^f-uailO
EXHIBIT 6 ANALYSIS OF M. P TEST
PROCESS STEP DIFFICULTIES EXAMPLES
1. Multiplication facts a e
2. Dollars and cents b d f g h
n t
3. 1 place multiplier
No carrying
With carrying
4. 2 place multiplier
No carrying
With carrying
5. 3 place multiplier
No carrying
With carrying
6. Single zero in
multiplier
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EXHIBIT 6 (CONT.) FREQUENCY OF ERRORS MADE IN M. P. TEST
EXAMPLES ERRORS Thia analysis shows that in the
a 31 M* P. Test no one example was done perfectly
b 37 by any child. The smallest number of errors
c 24 on one example was 24 and the largest was
d 45 183. Thia shows that multiplication facts
e 95 as well as addition facta are not well
f 53 learned •
g 147
h 79 The examples which caused most
1 58 failurea were:
j 48 S* 147 . .. errors which involved
k 72, money (sp*), a two place multiplier
1 65 and single zero in both multiplicand
m 57 and multiplier.
n 120 n* 120 errors which involved money
a 97 ($.), a 2 place multiplier with
P 82 carrying.
q 85 r . 121 errors which Involved a 3 place
r 121 multiplier with carrying and a sin-
a 85 gle zero in multiplier.
t 183 t. 183 errors which involved money
u 80 (:$.), a 3 place multiplier, with
V 67 carrying, and a single zero in both
w 94 multiplier and multiplicand.
X 122 X. 122 errors which involved a 3 place
7 92 multiplier with carrying.
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CHART III CHART SHOWING SPREAD OP SCORES OBTAINED IN EACH ROOM
IN THE
SCORE
INITIAL M. P. TEST IN OCTOBER.
ROOMS
In^ L W J H R TOTAL
100 0 0 0 0 0 0
96 0 0 0 1 0 1
92 1 1 1 0 4 7
88 0 2 1 0 2 5
84 0 1 1 1 5 8
80 0 2 3 3 3 11
76 3 1 7 6 2 19
12 2. 3 4 1 4 14
68 3 2 4 3 4 16
64 2 2 1 3 4 12
60 1 2 4 5 3 15
56 2. 4 3 0 2 11
52 2 1 1 1 2 7
48 7 4 2 4 0 17
44 3 6 0 3 1 13
40 1 1 0 1 0 3
36 2 2 1 0 1 6
32 1 0 0 0 0 1
28 2 1 1 1 0 5
24 0 0 1 2 0 3
20 1 0 0 0 0 1
16 1 1 0 0 1 3
12 2 0 0 0 0 2
8 0 1 0 0 0 1
4 0 1 1 0 0 2
0 3 0 0 1 Q 4
TOTALS 39 38 36 36 38 187
INDIAN SCORE 60^ TIME 13 Minutes.
MEAN SCORE 57.71^ Tllffi 13.73 Minute 1
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These errors were very noticeable during the correc-
this set of tests.
Lack of knowledge of multiplication facts. (Response
is not automatic.
)
Zero facts were very bothereom^.
Zero difficulties noted.
a. When at the end of a number, the pupil dropped
them.
b. If in the multiplier, they were ignored.
c* If in the multiplicand, they were ignored by
jumping over.
Method of placing the decimal point correctly was not
known. Pupils counted from the left instead of the
right.
Dollar signs and decimal points were omitted.
Partial products were incorrectly placed, especially
with a 3 - figure multiplier.
Confusions existed between processes.
a. Confused with addition.
b. Confused with subtraction.
Confusions were caused by poorly made figures.
Carrying difficulties in addition were many.
Some pupils forgot to carry.
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»10. Lack of knoviTledge of correct procedure in multiplica-
tion was noted. Omitted the second or third figure of
the multiplier and forgot to multiply by them entirely
11. Many pupils took too long to work in this process due
largely to the habit of saying tables to themselves to
get the desired product they needed.
66
SUGGESTIONS.
1. Give tests to pupils to find out their own errors.
2. Have rapid daily drill working for automatic response
with flash cards or orally or written.
3. Teach the 100 multiplication facts INDIVIDUALLY, and
not as tables.
4. Use a definite teaching plan for teaching the process





0 5 7 7 6
x5 x9 x9 xl x2
b. Their reverses.
5 9 9 1 2.
xQ x5 x7 x7 x6
c. One place multiplier-no carrying.
d. One place multiplier carrying requiring addition
in the same decade.
(1) WILSON Guy M. , MY MULTIPLICATION AND SHORT DIVISION DRILL
BOOK Macmillan Co., New York, 1932.
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e. One place multiplier, carrying requiring addition
into a higher decade*
f* One place multiplier, zero in the multiplicand,
with and without carrying to the zero.
g. Two and three place multiplier, no carrying.
h. Two and three place multiplier, with carrying.
1. Single zero in the multiplier.
j. Double zeros in the multiplicand or multiplier.
5. Keep work simple and within the ability of the pupils.
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CHART IV CHART SHOWING SPREAD OF SCORES OBTAINED IN EACH ROOM




J H R TOTAL
100 0 0 3 1 2 6
96 1 0 3 2 1 7
92 0 5 3 0 3 11
88 4 6 6 6 3 25
84 0 0 8 2 8 18
80 0 4 3 4 6 17
76 2 1 0 5 3 11
72 2 1 3 2 2 10
68 4 6 2. 3 2 17
64 4 0 1 3 1 9
60 1 3 1 1 1 7
56 2 1 0 1 2 6
54 0 0 1 0 2 3
48 2 2 1 2 1 8
44 2, 0 0 0 0 2
40 1 2 1 1 0 5
36 1 1 0 0 0 2
32 1 1 0 0 0 2
28 1 0 0 0 1 2
24 0 0 0 0 0 0
20 1 0 0 0 0 1
16 0 1 0 2 0 3
12 2 1 0 1 1 5
8 0 2 0 0 0 2
4 1 0 0 0 0 1
0 4 2 0 1 0 7
TOTALS 36 39 36 37 39 187
MEDIAN SCORE 76^ TIME 24 Mirmtes.
MEAN SCORE 66.46^ TIME 26.36 Minute:
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2 I 0 0 0 j; 22
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73 I I 0 i 21
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EXHIBIT 8 WRITTEN SUGGESTIONS FOR CORRECTIVE WORK IN
LONG DIVISION.
In order to determine the lacks in division, one set
of tests was very closely diagnosed for errors. The following
items were noted:
1. Many errors were due to lack of knowledge of the other
fundamental processes addition, subtraction, and multi-
plication.
2 » Carrying in addition, borrowing in subtraction and lack
of knowledge of multiplication facts were still stum- -
t^ing blocks.
3. Failure to ccmpare at every step was very noticeable.
4. Many confusions between processes and in process stepa
still exist in the minds of many pupils.
5. Pupils did not know hov/ to work an example when there
was either a 3 or 4 figure divisor.
6. The wrong figure, was often brought down.
7. The wrong figure was put in the quotient but the cor-
rect figure was used in multiplying.
f
8. The quotient figure was not put down although they used
it to multiply.
9. The quotient figure was often placed incorrectly.
10. All the figures in the dividend were not used. The
example was left as finished when only half done.
11. Some pupils did not know what to do when the remainder
was, larger than the divisor.
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12. Some pupils did not know what to do when the quotient
figure was too large.
13. Some pupils did not know how to use a trial divisor.
14. A zero at the end of the quotient was omitted.
SUGGESTIONS.
1. Give tests to pupils to find out their own errors.
2. Help them to locate errors by giving them this table:




Multiplication facts. Note each fact missed. Drill.
Addition errors. Note each fact missed. Drill.
Subtraction errors, especially borrowing.
Remainders.
3. Put on the blackboard the process steps for long
division.
I. DIVIDE. Place the trial quotient properly.
II. IvrULTIPLY. COMPARE.
III. SUBTRACT . C OMPARE
.
IV. BRING DOWN. COMPARE.
V. V/RITE R after remainder if there is a remainder.
VI. CHECK the answer.
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Multiply the quotient by the divisor, add in any
remainder and the product should be the dividend
if the work is correct.
Review the short division facts, both the even and the
uneven facts.
Use a definite teaching plan for teaching the process,




Two-place divisor, right-hand figure very small,
no carrying in the multiplication, no borrowing
in the subtraction, no remainders. (Divide by
numbers ending in 0, 1, 2 and 3.)
II. Two-place divisor three or four -place dividend, no
carrying or borrowing, some remainders.
III. First partial dividend requiring one more digit
than the divisor contains, no carrying or borrow-
ing, some remainders.
IV. Larger right-hand figure in the divisor, carrying
in the multiplication, some remalrrisrs.
V. Borrowing in the subtraction, no carrying in the
multiplication.
VI. Carrying in the multiplication, and borrowing in
the subtraction.
VII. Easy examples with more thanthree figures in the
divisor.
VIII. Zero in the dividend.
IX. Zero in the quotient.
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X* When the trial quotient is not the true quotient.
6. Keep the work simple and within the ability of the
pupil.
7. Keep daily records of each pupil’s work.

2, AN ENLARGED OPPORTUNITY
Q"7,
Very unexpectedly tlie writer was given an opportun-
ity "by the master to present the results of the Initial Tests
to the teachers who taught arithmetic in the district* This
was done at the close of one of the regular monthly teachers’
meetings. The method of procedure used in the corrective work
was briefly described. The results were given of each test for
each process. Since such poor results were obtained in multi-
plication, it was decided to have a short period of concentra-
tion on that process in every grade above the third. A few
suggestions were made. The teaching of the 100 multiplication
facts as isolated facts and not as tables was strongly urged
as the practice to be followed by every teacher in every grade.
Flash card drills given daily for a short period was also advo-
cated. The adoption of a definite plan for teaching the pro-
cess steps was urged upon all. The teachers showed a great;
deal of interest and a fine spirit of cooperation. A few had
already been using the same plan of teaching as the writer and
had found it very successful. They gladly added words of re-
commendation.
This plan Included, giving the tests, carefully di-
agnosing them for specific errors, limiting the drill load,
planning small units of work, using pupils who had a perfect
score as leaders of small groups, and Re -testing to show pro-
gress. The idea of keeping all work done v/ithin the ability of
the child is a definite part of this teaching plan. Success
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must "be an accompaniment of learning. It is sometimes necess-
ary to restore confidence in the child who has been so used to
failure that he has given up all hope of ever succeeding in any
arithmetical work. Small units of work, 5 examples a day work-
ed and proved will often secure this result. Short, well plan-
ned, daily drill periods are most effective. Inspiration and
a determination to try for 100^ results in arithmetical drill,
work were the outcomes of this period of discussion*
-eceoerr eemlisa'oe el ctl \c aora* eraqrirooo^ ne ©cf jbwui
od" jboeir ce as©cf eji^' onw Jbliiio Q£iv ni eonotilaOL ©'lo^se'i o;t t^'ui
Xna £il snlt-eeoosja .'Jto eqoxl lia qu nevl:s &d. d'jid.d s'UufXtB*!
-jf'iow -^BJb Jd 6&Iqam7i9 3 t>ftcw Ip IXjaicfi .i{*xow
-fialq Ilew ^;f*^od8 ,7Xifeei aldd e^xifoea naXlo xlxw P©vo*rq bru& t>9
bciM actdjiilqaal •ovlXc»l’ie d'aora stjb 8l>oi‘x©q IXi:*ib vliBb ^ben
Xlitb Iapi;;^ ermfJ’l'SB nl ajXi/ea*! <^^001 *iol orf ^oI.ctBai.^a'I©c^©b js






CHAPTER IV WORK DONE IN EXPERIIvIENTAL GROUP
1. COMPOSITION OF GROUP.
2. TIIVE GIVEN TO CORRECTIVE PROGRAM, AND GROUND COVERED.
3. PROCEDURE IN ADDITION.
(a) NOTE BOOK.
(b) INDIVIDUAL FLASH CARDS.
(c) WALL CHARTS.
(d) INDIVIDUAL GRAPHS.
4. PROCEDURE IN IVIULTIPLICATION
.
(a) INDIVIDUAL DIAGNOSIS OF ERRORS.
(b) SAMPLES OP DAILY DRILLS.
(c) CHECK BY DIVISION TAUGHT.
5. PROCEDURE IN LONG DIVISION.
(a) DIAGNOSIS OF ERRORS COMMON TO GROUP.
(b) PROCESS STEPS IN LONG DIVISION.




CHAPTER IV WORK DONE IN EXPERII\ffiNTAL GROUP.
1. COMPOSITION OP GROUP.
The experimental group in thia study is one of the.
participating sixth grades. It is an ordinary class., made up
of 38 pupils, 18 boys and 2j0 girls. Their ages vary from 9 yps.
9 moa. to 13) yrs. 6> mos. The intelligence; ratios vary from 68
to 139. The chronological ages are as; of Sept. 1, 1938. The
intelligence ratios are the result of the National Intelligence
Test Scale A. Form 1 given in October by the city. The varla
tion in the intelligence ratios for the class is as follows:
o/
Infera 02? Below 75 1 pupil
P
2*63
Below. Average 75-90 8 pupils 21.04
Average 90-110 16 pupils 42.. 08
Above Average 110-125 11 pupils 28.93




This shows that the class is average in ability.
The variation in Chronological ages is as follows:
Years Pupils %






This shows that the class is of average age
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a. TIME SPENT BY THIS GROUP ON CORRECpiVE WORK AND GROUND
COVERED.
Since this la the first year’ that the writer haa
tried to work the corrective program with a class and carry
along the regular work in arithmetic for the grade at the same
time, it took a good deal of planning to keep both going well.
Twenty-five minute a three mornings a week was spent on correc-
tive work. For the regular grade work they had a 20 minute
period on fractions after a 10 minute rest period of physical
exercises. One day a week the entire time was. spent on a writ-
ten teat, including work covered in both periods.. The fifth
day* a time waa s.pent on problem work. So 75 minutes a week for
five months means that approximately 25 hours was spent by this
group, on corrective arithmetic.
More time waa spent on the addition process. This
waa about three months. One month was spent on multiplication,
while about two weeks were spent on long division. Subtraction
waa not definitely reviewed because it seemed advisable to
spend more time on multiplication. It took a week at either
end to give the testa so that the five month’s work Included in
this study in this experimental group covered the above men-
tioned ground.
Since this is only the work of half a school year, as
much progress will not be shown as would be possible if it cov-
ered an entire year. Neither was it possible to hold back
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until all errors had been e-liminated in one process before go-
ing on to another as should have been done. Since we learn by
doing, another year will profit by the errors made or difficul-
ties met and overcome, and better results should follow.
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3. PROCEDUPffi IN TEACHING THE ADDITION PROCESS,
(a) USE OF NOTE BOOK.
Each pupil made a loose leaf arithmetic note hook.
The first thing put into it were the addition facts* An effort
was made to show the class that there was a definite number of
facta for them to know, and to Impress- upon them the fact that
if they learned them once, they never needed to leam them
again. The facts were arranged in ten groups, based on the
plan of Dr. Wilson in his drill books. Each page had three
sections labeled primary facts, upper decade facts and related
facts needed for carrying in multiplication. (See next page
for sample page showing grouping.
)
(b) USE OF INDIVIDUAL FLASH CARDS.
Each pupil next made a pack of cards which contained
the addition facta on which he failed in doing his work. This
pack grew as his errors grew, and diminished as his. errors
grew less after drill. In this way each child drilled on just
the facts on which he needed to drill, and as soon as they were
learned so that he could give the answer automatically, he put
them in his pile of known facta. These two packs were kept in
his desk where he could use them at odd moments and in the reg-
ular drill period. They worked in pairs usually, each one hear-
ing the other say his pile of unknown facts each day. It was;
surprising to see how the regular dally practice helped some.
Some, of the children took their packs home to play with and to
study at home. This learning was Intended to overcome counting.
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12+3= 15 15+4= 19
22+3= 25 25+4 = 29
32+3= 35 35+4* 39
14+6= 20 16+4 = 20
24+6= 30 2,6+4 = 30
34+6= 40 36+4 = 40
1342 = 15 1141= 12
2342 = 25 21+1= 22
3342 = 35 31+1* 32
19+3= 22 12+2= 14
29+3* 32 22+2= 24
39+3= 42 32+2= 34
13+9- 22 14+5= 19
25+9= 32 24+5= 29
33+9= 42 34+5- 39















NOTE: Ten pages, included all tiie 480 Addition Facts.
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It waa a great help in establishing confidence and showed what
could be accomplished with a little work and concentration*
% As soon aa the class realized that the 480 facts
could be learned automatically, they spent some time trying to
master them. It was not possible to give all the time necess-
ary for each one to attain 100^ accuracy in the number facts
before going on to the process steps involved in addition as
should have been done, so this fact doubtless made for greater
errors than would have been the case if some pupils> had not
been hurried.
(c) USE OF WALL CHARTS
Large wall charts were made of the five charts given
( 1 )
in the back of '*My Addition Drill Book". These were used first
for the primary fact drill. Each number in the column was add-
ed to the number in heavy type at the top. Later they were us-
ed for column addition. Variety was introduced by adding up,
down and across. This helped in carrying and in overcoming
counting.
(d) USE OF GRAPHS FOR KEEPING INDIVIDUAL RECORDS BY THE
PUPILS.
Five examples a day were given. Each example had to
be worked out and ouen proved. They were marked. Each child
kept his own record of results on a graph. The line graph was
(1) Op. Cit.
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used, and they soon saw how quickly they could tell if they
were improving or not. Progress was not always steady, as the
line often showed. (See samples in EX. 10.)
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4. PROCEDURE IN MULTIPLICATION.
(a) INDIVIDUAL DIAGNOSIS OF ERRORS.
The Initial Tests were very carefully diagnosed and
an analysis of the errors made hy each pupil was written out.
(See next page.) This was done in each process but multiplica-
tion was chosen because the poorest results were obtained in it
A copy waa given to each child. If he needed to learn some
multiplication fact, he made a set of individual flash cards
including all his errors.
(b) SAIviPLES OF DAILY DRILLS.
Rapid daily drills were carried on using the 100 mul-
tiplication facts. The tables were never mentioned as such.
A mixed order was used for quick drills.
Flash cards were uaed every day.
The race track drill was used frequently. Var-lety
was introduced by changing the number in the center.
x7 The ladder drill was used.
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EXHIBIT 11 DIAGNOSIS OP MULTIPLICATION ERRORS FOR ROOM R.
E. B. ^Nhen 3- place multiplier was used, incorrect placing of
partial product.
Ignored zero in tens place.
C. Incorrect placing of partial product when a 3 place mul-
tiplier was used.
Ignored zero in units place.
L. H. Put decimal point in when not needed.
Carried wrong number.
R. T. Omitted $.
Carried wrong number.
Incorrect fact 8x8.
S.: S. Put in decimal point when not needed.
Incorrect placing of partial product when 3 figure multi-
plier was used.
Counted wrong for placing of decimal point.
Zero difficulty.
E. D. Omitted last number from product.
Added Incorrectly.
Carried wrong number in multiplying.
H. L. Confusion in number to use as multiplier.
Omitted
Skipped over zero in multiplying.
Omitted one digit in multiplier when it had 3 figures.
J. C. Lack of knowledge of facts; 7x9 9x4.
Zero facts confused with addition zero facts.
P. N. Forgot to carry.
Confused with subtraction.
Makes indistinct figures.
F. M. Omitted (4 times).
Lack of knowledge of facts; 5x942 3x8^2 2x0.
Forgot to carry.
Poor arrangement of partial products.
Confusion words.
M. C. Put in decimal point when not needed.
Forgot to carry in addition.
Incorrect placing of partial product when 2 zeros are in
the multiplier.
Lack of knowledge of facts; 8x4 -j-3.
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• C. Carried wrong number in addition.
Omitted decimal point and
Omitted zero in multiplying by jumping over it.
Incorrect placing of partial products.
R. H, Confusion of two methods. (Came from another school
where they multiplied by the left hand figure fir at,
)
Omitted zero at end.
Incorrect placing of partial products,
Confuaion with addition.
D, Q, Omitted $,
Wrong number carried in addition.
L, F, Omitted decimal point.
Omitted zero.
Lack of knowledge of number facts; 7x9 7x7,
T, E, Decimal point omitted.
Omitted part of number (put 4 instead of 14),
Incorrect placing of partial products.
Lack of knowledge of number facts; 9x7,
F, C, Lack of knowledge of number facts; 8x7 6x0 7x4+1,
Carried wrong number.
Multiplied Instead of adding partial products.
Poorly made figures caused confusion,
S. F, Confused addition with multiplication.
Lack of knowledge of number facts; 9x4+2. 8x8+7 7x6+5,
Incorrect placing of partial products.
Poor placing of partial products caused confusion in
adding.
Omitted zeros at end.
W, B. Confused with addi tion ( 1x1+2 )
,
Omitted and placed it Incorrectly,
Incorrect placing of partial products.
Poorly made figures.
Wrong number carried.
T. K. Omitted part of figures to be multiplied.
Confused addition v/ith multiplication.
Incorrect placing of partial products.
Forgot to carry.
Hopped over zero entirely.
Omitted decimal point.
M. B. Lack of knowledge of number facts; 3x0 4x9,
Incorrect placing of decimal point. Counted from left»
instead of right.
Omitted zeros at end (4 times).
Carried wrong number.
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R* R. Incorrect placing of decimal point, counted from left.
Incorrect placing of partial products.
Added instead of multiplying.
Omitted some figure in multiplicand.
Lack of knowledge of number facts; 8x8+7 6x4.
G-. C. Incorrect placing of decimal point, counted from left.
Omitted
Confused about placing comma.
Confused with addition.
L. C. Lack of knowledge of number facts; 4x9 6x7+5 6x3
8x9+4 8x3 7x8+2..
Multiplied by another n-umber than one given.
Incorrect placing of partial products.
Omitted
M. U. Lack of knowledge of number facts; 3x0 2x0 3x9+1.
Multiplied by same number twice.
Forgot to carry in addition.
Omitted
Confusion of addition with multiplication.
W. M. Forgot he carried and put down zeros.
Incorrect placing of partial products.
Ignored zero at end.
Omitted f.
Lack of knowledge of number facts; 8x8+7.




R. E. Lack of knowledge of number fact; 1x1.
Added decimal point when not necessary.
Omitted zeros, at end (8 times).
D. L. Lack of knowledge of number facts; 6x3+3 8x9 6x3.
Forgot to carry in addition.
Confusion caused by poorly made figures.
Forgot to multiply by one digit of multiplier.
R. C. Lack of knowledge of number fact; 5x6..
Incorrect placing of decimal point.
Forgot to carry.
Confusion with addition.
Omitted figure in multiplicand.
Incorrect placing of partial products.
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D* C. Lack of knowledge of number facts; 7x7+-5 8x8f2 8x8+7
7x6f2 4x7 fl 9x0 3x8 +-1.
Omitted
Put figure to be carried in partial product.
Divided instead of multiplying.
M. H. Lack of knowledge of number facts; 6x0 0x3 6x7 9x8
7x9.
Lack of knowledge of table facts (9 table facts).
Zero facts not known.
Forgot to carry.
Confusion with subtraction and addition.
Incorrect placing of partial products.
H. B. Confused with addition facts.
Zero facts not known.
Forgot to carry.
Only used 1 figure of a 2 or 3 place multiplier.
Incorrect placing of partial products.
M. H. Lack of knowledge of number facts; 1x1 8x94*2 9x5.
Lack of knowledge of table facts (8 table facta).
Omitted f.
Omitted zero at end.
Forgot to carry.
J. G. Zero difficulty. Facts not known.
Multiplied by another number than one given.
Incorrect placing of decimal point, counts from left.
Omitted 5 examples.
A. J. Zero facta; not known.
Lack of knowledge of number fact; 4x7.
Omitted decimal point or put in wrong place;, counts from
left.
Forgot to carry in addition.
Forgot zeros at end.
Jumped over zeros when multiplying.
H. M. Lack of knowledge, of number facts; 6x5 7x8 6x7 9x7.
Incorrect placing of decimal point, counts from left.
Multiplied by same number twice.
Forgot to carry in addition.
Did not complete example.
J. B. Lack of knowledge of facts.
Carried wrong number.
Incorrect placing of decimal point, counts from left.
Forgot to carry in addition.
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From the Individual diagnosis of errors it was seen
that lack of knowledge of facts was one of the chief difficul-
ties. Zeros were also a cause of great difficulty, as. was the
placing of the decimal point and the correct placing of par-
tial products especially when a 2 or 3 place multiplier was in-
volved. Therefore in the daily drill period the work was. ar-
ranged to cover each of these difficulties in turn. One was
taught at a time. In the weekly test examples Including these
difficulties in each process were included.
(c) CHECKING MULTIPLICATION BY DIVISION TAUGHT.
The class was taught to check multiplication by divi-
sion. They us>ed the product as the dividend, the multiplier
as the divisor and the quotient should be the multiplicand if
the work were correct.
Individual graphs were kept of the daily results.
On the blackboard was kept a class record of 100;^ pupils by
sex, boys against girls, and the daily totals. This was to
create a little friendly rivalry. (See EXHIBIT l'^ )
.











. r ^ ^




- fl O T*
-Ij;oillil5 T!&^i:Ojr Q£ti io taqo cbw lo ©gLalwo^ ioi^sal
9Xi:^ eaw eo_ .TaXi/ori'lJI> ^jbqis 16 _ eaifad ub 4osI^ 80*iaS .aeid^ ilkia raji jpeXa a*i0w
,
-*Laq ^ ;§oJojaXq ^^oo^rr6o £?na Jriloq XjEirUooJ^^ “Xo^r ,^icaiq
f.iT :»
.- *\ "
»nl aaw 'teliqliXi/nr aoaXq £ rio 2, a^xiariy ^’^XlaXoaqaa e;iojjJ[)p*iq XL»X;t
-ta eaW^ifnow ertif feoXqaq XXX^ nX ano'iaieriT .bWxov
ji£W 9nC’ nl esl^tCxfoXlllf) aeeii^ lo .rioae lavoo o^ fia^nc-r
*^'- ^ '
‘i|r, i*
aaaxi^ ^Xlui/XonX eeXqaxi^e ^Ijfaew
,
.aaiX;! a
.&aXu;/Io/!fX arraw eaeooiq riOA© nX seXcfXjuoXllXfc









’ ^ . I
i '
••xaiXqXdXi/n 6j£d ,X>f?Gf)ivli> .ea dOi/£)o*iq odd Jbacjj ^orlT «a6Ja
.dodi'ioo aT:6w allow arid
.
. J
"iX iarLsaXXq^dXidac odd ©a fjXiJOde dnoldbi/p odd Jbiio iQeXvXb odd &a
•
5T ’ • v,,.,,j: • fm
.
.'•.*- ;- '^ .
&tr <"'’># *»liCvTO? i' ^































































: 9 s t o


































PROCEDURE IN LONG DIVISION.
(a) DIAGNOSIS OF ERRORS COMMON TO GROUP..
The teats were carefully diagnosed for errors. The
following were the most common errors in this group:
1. Put wrong figure in the quotient but multiplied
by the correct one.
2. Omitted figure in the quotient but multiplied by
it correctly.
3. Brought down the wrong number. (made it up.
)
4. Mistakes in multiplication. Did not know facts.
5. Mistakes in subtraction. Forgot to borrow.
6. Mistakes in addition. Carried wrong figure in
multiplication.
7.
FAILED TO COMPARE AT EACH STEP.
®. Confusion between processes. Added instead of
multiplying.
9.
Incorrect placing of the quotient figure.
10. Omission of zero at end of quotient.
11. Incorrect placing of decimal point. Counted from
left instead of right.
12. Changed the multiplier while working; x3 first
number, x5 next.
13. Lack of knowledge of process steps.
a. Did not know what to do when the quotient
figure was too large.
b. Did not know what to do when remainder was
as large as or larger than the divisor.
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c* Did not know how to use a trial divisor.
14. Did not know how to work when divisor had more
than two digits in it.
15. Did not finish example.
After the errors had been determined, then the work
was planned to cover these deficiencies. Each child had a
small card on which the process steps for long division were
written.
(b) PROCESS STEPS IN LONG DIVISION.
1. Divide.
Use a trial quotient.
Place the quotient figure properly.
2. Multiply. COMPARE.
3. Subtract. COMPARE.
4. Bring Down. COMPARE.
EXTRA STEPS.
5. Write R after remainder if there ia one.
6. CHECK by multiplication.
The comparison step after each process was stressed
very strongly.
(c) CHECK BY MULTIPLICATION.
To check long division they used the quotient as the
multiplicand, the divisor as the multiplier, then added in any
remainder, and if the work was correct, the product would be
the same as the dividend.
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Every example had to he checked before it was left.
This helped them to check each process for errors that they
knew they were weak in before leaving the example. Five exam-
ples a day were given to be done and proved. These were plan-
ned according to difficulty and process step difficulties.
Each child kept his own record of daily achievement in graphic
form. (See EX. 13.) A. class record of perfect scores for
each day by boys and girls was kept also. (See EX. 14.)
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EXHIBIT 15 m ARITHlViETIC GRAPH,
LONG DIVISION.
FEB. MARCH
SAlvIPLES OF INDIVIDUAL RECORDS KEPT BY PUPILS

EXHIBIT 14 CLASS RECORD OF PERFECT SCORES IN DIVISION BY SEX
FOR COMPETITIVE PURPOSES ONLY.
DATE BOYS GIRLS TOTAL
Feb. 27 8 13 21 3 FIGURE DIVISOR.
Feb. 28 13 15 28
Mar. 1 14 17 31
Mar. 5 9 13 22
Mar. 6 2 3 5 ZERO DIFFICULTIES.
Mar
.
7 3 9 12
Mar. 8 4 12 16,
Mar. 10 12 12, 24
Note how the ninnher of perfect scores increased from day
to day.
Note also how the number decreased when a new difficulty
was. presented, but see the steady gain each day when drill
was. given.

CHAPTER V RESULTS OF THE RE-TESTS IN MARCH
1. ADMINISTERING THE TESTS.
2. CORRECTING THE TESTS.
3. RECORDING THE RESULTS.
(a) Individual records for each process.
(b) Two-Way Distributions showing SCORE and TIME for each
process for each room.
(c) Summary Tables for each process for entire group.
4. INTERPRETING THE RESULTS FROM THE SUMMARY TABLES.
5. CORRECTIVE LOAD IN MARCH.
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1. ADMINISTERING THE TESTS.
In the middle of March the same tests were given to al]
the classes in the sixth grade. The same procedure was followec
as in October. Each teacher gave the tests to her own class,
one a day, until the set was completed. Each teacher received
a sheet of instructions to be followed. (See Exhibit 16.;
2. CORRECTING THE TESTS.
The same procedure was followed in the correction of
these tests as before. The writer did all of the correcting,
following the same standards of accuracy as in October.
There was one difference in the RE-TESTS and that was,
provision was made to keep a record of the time it took to check
the work. Two classes did not record any time for checking any
process. Two other classes recorded the time for checking each
process. One class did not record the time for checking the
multiplication process but did record for the other processes.
In some instances the pupils forgot to record the time so there
are some spaces in the records as shown on Tables XXXI through
XXXV.
These records of time taken for checking are included
here for future reference purposes, but they need a woiu of ex-
planation. In one class the time for checking included the
copying of the work on the reverse of the test paper which in-
volved turning the paper for every example. Another class add-
ed each column and put the result down on the back of the paper,
and this Involved turning the paper every time a column was add-
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EXHIBIT 15
DIRECTIONS FOR RE- TESTING IN THE FUNDAMENTALS OF ARITHMETIC










Give one test a day, preferably the first thing in the
morning.
Room conditions.
Keep the room quiet. Allow no distractions.
Provide some other work to keep the ones who finish
quickly busy and quiet.
Equipment.
See that each pupil has two sharpened pencils ready.
Information.
The information should be filled in at the top of each
test sheet very carefully. Add another line which reads
"Time for Checking minutes,"
Timing of tests.
Please keep an accurate account of the time in minutes
necessary to complete the test. Allow each pupil time
to finish each test*
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IMPORTANT ! ! I
If you have taught your class to check their work before
leaving it, please ask them to do all the examples first,
and record the time it took them to do them all. Then
have them go back Immediately and check their work, re-
cording the time it took for checking.
This instruction must be carefully understood by pupils
or it will not be possible to compare results with the
October Tests,
If you have not taught checking, say nothing about it*
AIM.
Each child is to try for 100%. We hope there will be
many this time* We also hope each child will improve
his mark^s over the ones obtained in October.
Collecting tests.
Please collect all tests and send them to me after each
test has been completed.
Thank you one and all for your fine cooperation
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ed. Tnus more time is shown than was actually consumed by the
checking process. The check for multiplication was division
and as the latter takes longer for the pupils to do, more time
was taken for checking than for doing the test. This seems to
indicate that a simpler method for checking multiplication shoulcj.
be taught* The same is true for long division. In some in-
stances the writer is sure that the instructions were not clear
to the pupils and they included the time for both doing and chedi|f
ing in the one time as that was the only time given on their
paper. So that in the comparisons made at the end of this stud;j“
the time for checking has been ignored.
3. RECORDING THE RESULTS.
The results were recorded in the same manner as in the
INITIAL TEST in October except that the time for checking the ex-
amples is included, if it was given.
(a) Individual records were kept for each pupil in each
process, including Score and Time on each of the four process
tests, and the time taken for checking, (See Tables XXXI
through XXXV.)
(bj Two Way Distributions were made showing Score and Time
for each of the five rooms in each process, making 20 tables.
(See Tables XXXVI through XL, Tables XLII through XLVI, Tables
XLVIII through LII, and Tables LIV through LVIII.)
(c) Summary Tables were made for each process for the entire
group, (See Tables XLI, XLVII, LIII, and LIX. ) j
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Table XXXI Showing Individual Records of pupils in Room L in-
cluding Score and Time on each of the four process
tests on the Re-testing in March, and time taken
to check three tests.
A . P • S . P ft M. P. L. D. :P.





% Min. i Min
.
1 100 5 11 100 5 17 88 9 84 14 19
2 84 9 9 92 7 15 88 9 80 17 17
3 100 11 13 100 7 13 92 10 100 21 15
4 96 15 11 96 11 - 76 18 84 33 38
5 92 11 12 96 7 28 88 16 absent
6 92 12 10 96 6 11 76 13 92 18 16
7 88 21 4 96 7 28 68 12 84 29 33
8 96 10 10 100 6 18 80 12 92 16 20
9 88 21 10 48 10 20 48 14 16 26 30
10 88 11 8 88 7 12 76 9 60 21 17
11 88 20 6 absent 72 27 56 44 35
12 64 10 3 88 7 17 60 10 84 17 20
13 88 9 15 100 8 17 72 13 72 28 21
14 88 16 13 100 7 18 68 12 24 36 20
15 100 5 9 100 6 11 72 7 84 19 16
16 92 13 16 84 10 13 80 11 92 23 17
17 88 10 6 88 7 22 76 9 100 19 22
18 96 20 4 100 9 16 68 12 absent
19 (left)
20 92 11 16 92 10 11 80 12 88 15 19
21 100 11 15 100 7 23 92 14 88 20 30
22 88 15 5 100 9 17 80 14 92 21 23
23 92 18 6 84 12 15 84 18 84 24 19
24 88 8 12 92 7 16 76 10 88 32 19
25 92 18 7 80 8 24 80 16 68 25 23
26 96 5 7 100 6 17 84 9 96 19 17
27 88 9 11 100 7 - absent 96 19 16
28 88 10 14 80 8 19 72 15 92 19 19
29 88 17 10 absent 84 16 96 19 23
30 56 26 12 88 10 22 40 25 12 48 28
31 absent absent 88 14 88 20 19
32 100 9 15 96 9 20 absent 96 18 19
33 96 8 7 96 6 21 88 10 92 18 16
34 100 13 12 100 9 17 absent absent
35 96 9 6 96 6 18 92 9 84 14 15
36 absent absent absent 88 22 24
37 100 5 12 100 6 18 100 10 96 16 17
38 100 7 12 100 6 16 96 10 100 20 14
39 92 5 10 92 5 13 84 6 80 15 18
40 absent absent 84 14 88 22 21
41(nev/)96 10 3 84 10 24 76 16 64 31 28
Total
Pupils
Tested 37 35 36 37
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Table XXXII Showing Individual Records of pupils in Room Y< in-
cluding Score and Time on each of the four process
tests on the Re-testing in March.
A . P. S. P. Ii. P. L. D. P.
f Pupil S T Ck S T Ck. S T Ck S T Ck.
/=> Min
.
% Min . % Min . cf/O Min .
1 68 9 88 7 64 9 44 30
2 92 4 80 4 80 10 84 15
3 92 10 100 6 84 10 84 18
4 84 7 76 15 72 11 84 30
5 92 10 76 10 32 18 24 20
6 92 7 80 6 56 10 72 30
7 76 10 72 8 64 18 68 30
8 84 13 100 7 72 10 96 21
9 92 7 88 5 72 11 84 14
10 88 7 92 7 76 21 92 26
11 92 6 92 5 72 9 84 25
12 80 17 92 13 80 15 80 55
13 88 13 100 8 76 14 92 18
14 88 6 80 13 64 17 84 50
15 100 7 92 5 56 10 64 35
16 80 9 92 3 80 10 88 20
17 100 6 92 5 72 7 84 21
18 92 12 92 13 92 18 100 18
19 92 10 absent 68 15 88 35
20 100 6 96 6 84 9 92 24
21 92 8 72 12 36 20 0 15
22 84 6 92 6 64 6 68 10
23 84 7 100 4 84 12 100 15
24 96 10 96 9 absent absent
25 100 6 88 4 92 9 96 17
26 92 10 absent 68 15 92 25
27 100 7 100 5 absent absent
28 88 7 100 4 60 16 absent
29 88 6 100 5 88 10 80 30
30 96 9 96 6 88 20 absent
31 100 8 96 5 100 11 100 11
32 88 10 92 5 76 10 68 35
33 68 15 84 5 68 12 64 26
34 92 9 92 5 84 10 100 15
35 92 6 96 4 88 7 88 15
36 76 10 100 5 68 10 88 15
37 92 7 84 5 88 10 96 20
38 84 9 100 5 88 9 92 18
39 (nw ]02 6 80 11 84 10 36 22
Total
Pupils
Tested 39 37 37 35
Note
:
No time for checking v/as recorded by this class
.
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Table XXXIII Showing Individual Records of pupils in Room J in-
cluding Score and Time on each of the four process
j
tests on the Re-testing in March, and time taken
!
to check each test. j
A . P • S . P • M. P • L, D. P.
Pupil S T Ck, S T Ck. S T Ck. S T Ck.
% Min. % Min
.
% Min. % Min.
1 92 5 5 96 3 4 92 6 15 100 8 13
2 96 9 13 100 5 6 76 12 25 88 23 -
3 96 13 36 96 9 8 80 14 - 88 35 -
4 84 22 27 88 17 - 80 18 - absent
5 84 11 17 100 6 9 92 10 35 100 13 15
6 100 7 20 88 7 7 96 10 30 88 23 -
7 88 7 24 100 7 9 100 7 29 100 21 15
8 96 7 8 100 8 4 84 10 46 92 21 20
9 76 13 8 88 9 11 72 13 44 76 26 25
10 100 5 - 100 4 5 88 7 - 84 13 -
11 96 11 7 100 5 8 absent 96 11 -
12 96 7 8 80 5 10 100 10 30 92 20 20
13 88 7 23 100 7 7 60 8 - 92 8 -
14 88 12 18 100 7 6 96 11 44 88 24 21
15 72 14 25 100 11 11 60 16 - 64 35 -
16 96 7 11 96 4 3 76 9 22 96 13 19
17 88 9 13 92 6 - 64 8 - 60 20 21
18 96 6 12 96 4 5 92 7 14 100 13 14
19 100 5 12 100 4 7 100 7 20 100 12 12
20 80 7 20 absent 84 11 30 92 21 17
21 100 6 10 100 5 5 92 10 29 100 13 15
22 100 6 16 100 5 11 96 9 26 96 13 18
23 100 9 8 92 7 7 80 13 - 88 23 -
24 92 7 15 100 5 4 76 14 36 76 30 -
25 100 7 25 100 6 6 100 12 33 100 21 20
26 100 13 17 92 5 - 88 11 41 100 20 19
27 96 6 8 100 4 7 92 8 28 88 10 -
28 72 7 24 76 4 5 88 10 8 100 13 19
29 92 7 25 100 9 8 84 12 15 72 30 -
30 80 15 21 76 11 7 84 8 - absent
31 absent absent 92 18 27 100 17 11
32 100 10 10 100 7 10 100 13 13 76 24 -
33 92 12 23 100 6 13 80 12 30 88 20 20
34 100 11 15 100 6 10 92 15 37 100 22 -
35 100 7 9 100 6 5 88 10 16 100 17 20
36 100 5 18 100 5 13 84 12 92 20 26
37 100 11 32 96 6 - 96 11 - 92 17 —
38 100 10 13 100 6 9 100 11 26 100 13 15
39(new ) 84 18 15 92 6 5 88 12 50 92 18 18
Total
Pupils
Tested 38 37 38 37
Note
:
Some pupils forgot to record time for checking some tests
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Table XXXIV Shov/ing Individual Records of pupils in Room H in-
eluding Score and Time on each of the four process
,
tests on the Re-testing in March
.
A . P. S. P. M . P. L. D. P.










1 92 5 96 4 72 7 76 15
2 84 11 96 6 88 15 88 24
1
3 96 13 96 11 76 18 88 26
j
4 96 12 64 9 68 7 88 27 !
5 76 12 92 8 80 14 88 30 !
6 absent absent 72 10 92 19
1
7 absent absent 80 7 92 15
8 absent absent 96 6 100 10
9 80 9 80 7 60 7 68 19
1
10 96 13 36 9 92 10 76 32
!
11 92 12 100 7 100 12 96 27
12 absent absent absent 96 12
13 72 4 8 5 12 15 16 18
14 96 5 88 8 80 14 100 17
15 92 7 96 7 92 10 28 34
16 92 12 100 7 80 10 100 15
17 92 12 96 10 88 11 88 24
18 92 7 100 5 72 9 84 13
19 absent absent absent absent
20 absent absent absent absent
21 100 6 100 6 84 11 100 14
22 100 14 96 6 76 14 88 23
23 absent absent absent 72 22
24 absent absent absent absent
25 100 7 100 5 92 6 96 13
26 100 5 96 5 88 10 100 14
27 96 20 88 7 84 15 96 40
j
28 absent 100 7 80 10 100 17
29 92 14 absent absent absent
30 100 5 100 7 92 9 96 21
31 84 5 100 5 92 9 96 10
32 96 7 100 6 96 7 100 15
1
33 88 10 72 7 84 12 84 20
34 96 15 96 9 88 12 96 18
35 88 16 96 6 88 12 92 23 !
36 96 7 100 10 absent 96 23 1
37 76 5 80 4 84 7 100 9 1
38 100 12 88 7 88 16 96 13
39
Total
84 20 96 11 68 14 96 17
Pupils
1
Tested 30 30 32 35
Note
:
No time for checking v/as recorded by this class
.
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Table XXXV Showing Individual Records of pupils in Room R in-
cluding Score and Time on each of the
tests on the Re-
t
e sting in March, and
for checking each test.
four process
time taken
A . P % S . P. M . P,• L. D. :P.
Pupil S T Ck. S T Ck. S T Ck
.
S T Ck.
% Min. % Min. • % Hin. i Min
.
' 1 100 6 6 100 3 5 100 5 19 100 8 12
2 96 10 4 92 12 4 absent absent
3 92 12 12 100 8 8 64 9 36 100 18 26
4 100 12 12 100 8 8 96 12 23 100 18 28
5 100 8 11 96 11 2 96 12 33 92 16 25
6 100 7 8 100 4 6 96 7 23 96 15 20
7 84 9 4 88 5 6 84 9 26 88 18 17
8 88 9 4 92 9 2 absent absent
9 96 8 10 96 4 2 96 8 36 100 10 23
10 92 7 20 100 4 4 100 7 17 100 10 14
11 100 10 4 100 5 2 96 9 36 88 17 22
12 100 16 2 88 14 5 92 12 31 76 23 24
13 84 12 4 absent 100 12 33 96 27 20
14 100 6 9 100 5 5 96 7 17 100 10 14
15 88 12 3 96 11 6 96 12 33 84 27 20
16 80 6 3 68 4 2 92 8 37 88 15 14
17 92 8 10 96 4 3 96 9 21 76 15 18
18 80 8 5 76 4 2 80 8 34 92 20 25
19 72 15 17 92 4 8 80 9 12 96 9 20
20 76 5 3 92 2 4 88 5 18 92 11 10
21 100 6 8 100 6 4 96 6 16 56 41 25
22 92 13 12 92 6 17 88 10 35 96 16 30
23 96 12 4 100 7 7 80 10 35 88 25 22
24 80 5 7 92 8 5 92 10 35 84 19 20
25 80 9 2 56 5 2 80 10 34 88 20 20
26 100 8 3 96 4 2 96 9 33 100 16 17
27 100 9 9 68 10 6 56 14 17 36 22 18
28 96 6 10 96 4 4 92 8 35 96 16 19
29 100 12 4 88 8 4 88 10 35 84 14 23
30 84 10 5 88 7 2 96 12 24 92 18 22
31 92 7 15 100 4 9 88 7 23 96 14 15
32 96 8 3 84 9 2 76 10 25 88 16 20
33 96 22 4 80 9 2 absent 52 18 20
34 100 7 6 96 5 3 92 11 34 88 20 25





8 11 84 7 3 52 15 26 84 17 22
40(new)96 14 3 absent 80 12 33 80 17 25
Total
Pupils
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Since the same method of recording the results was foi-'
lowed in the RE-TEST as in the INITIAL testing, it will be nec-
|
essary only to interpret the summary tables,
|
i
The summary tables for the A. P. Re -TEST is table XLI.
This table shows that out of the 180 pupils taking the test 46
|
obtained a perfect score. However, of this 46 only 29 or 16.24^
were up to both accuracy and time standards and so could be ex-
cused from further drill, while 151 pupils or 83.76^ of them
still need corrective work in addition. The range in score was
from 100% to 56%, and the range in time was from 4 to 26 minutes.
The median score was 92% and the median time was 9 minutes. Thci
mean score was 91.33% and the mean time was 9.82 minutes.
The summary table for subtraction is table XLVII. This
table shows that out of 173 pupils taking the test 65 obtained a
perfect score. However, out of these 65 only 59 pupils or
34,22% were up to both accuracy and time standards and so could
be excused from further drill on subtraction. The range in
score was from 100% to 8%, and the range in time was from 2 to
17 minutes. The median score was 96% and median time was 6 min-'
utes. The mean score was q3,19% and the mean time was 6,87 min-
utes. Thus 114 pupils or 65.78% still need corrective work in
subtraction.
The siommary table for multiplication is table LIII.
This table shows that out of 176 pupils taking the test 12 ob-
tained a perfect score. However, out of this 12 only 11 pupils
or 6,27% were up to both accuracy and time standards and so
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Table XXXVI Shov/ing distribution of Scores and Time made by
pupils of Room L on A» P. Re-test given in March.
Scores are shown in per cents at the left, and
time in minutes is shov/n at the top.
SCORES TIME IN MINITTES















































5 1 2 5 5 5 1 2 2 9 37 99.90
Score Time
Median 92^/0 11 Minutes
Q1 92% 9 ”
Q3 96% 15 "
Mean 91 . 24^^ 11.97 Minutes
I
Pupils up to accuracy and time standards 4 or 10.80^
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Showing distribution of Scores and Time made by
pupils of Room W on A'. P , Re -test given in March.
Scores are shovm in per cents at the left, and
time in minutes is shov/n at the top.
SCORES TIME IN MINUTES














1 113 3 11 4 1
























1 9 9 2 5 8 12 11 39 99.84
Score Time
Median 92^ 8 Minutes
Q1 84/"^ 6 "
Q3 92^ 10 ”
Mean 90.10 8.49 Minutes
Pupils up to accuracy and time standards 6 or 15.36^

Table XXXVIII Showing distribution of Scores and Time made by
pupils of Room J on A . P. Re-test given in March
Scores are shown in per cents at the left, and
time in minutes is shov/n at the top.
SCORES TBIE IN MINUTES
15 Percentage
to at each
in % 5 6 7 9 10 11 12 13 14 22 Totals point
100 3 2 3 1 2 2 1 14 35.84
96 2 3 1 1 1 8 21.04
92 1 2 1 4 10.52
88 2 1 1 4 10.52
84 1 2 3 7.89
80 1 1 2 5.26
76 1 1 2.63
72 1 1 2 5.26
4 4 12 3 2 4 2 3 13 38 98.96
Score Time
Median 96^ 7 Minutes
Q1 92^ 7 "
Q3 100^ 11 "
Mean 92.63^ 9.23 Minutes
Pupils up to accuracy and time standards 8 or 21.04^

Table XXXIX Showing distribution of Score and Time made by
pupils of Room H on A. P. Re- test given in March.
Scores are shown in per cents at the left, and
time in minutes is shovsi at the top.
SCORES TIME IN MINUTES
14 Percentage
to at each
in % 4 5 6 7 9 10 11 12 13 20 Totals point
100 2 1 1 1 1 6 19.98
96 1 2 1 2 2 8 26.64
92 1 2 3 1 7 23.31
88 1 1 2 6.66
84 1 1 1 3 9.99
80 1 1 3.33
76 1 1 2 6.66
72 1 1 3.33
1 6 1 5 1 1 1 6 2 6 30 99.90
Score Time
Median 92^ 10 Minutes
Q1 84g 6 »
Q3 96^ 12 "
Mean 91.46^ 10.06 Minutes
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Table XL Showing distribution of Scores and Time made by
pupils of Room R on A, F . Re-test given in March.
Scores are shovm in per cents at the left, and
time in minutes is shown at the top.
SCORES TIi.lE IN MINUTES
15 Percentage
to at each
in % 5 6 7 8 9 10 12 13 14 22 Totals point
100 3 2 2 1 1 2 1 12 33 .36
96 1 3 1 1 1 1 8 22.24
92 2 1 1 1 5 13.90
88 1 1 2 5 .56
84 1 1 1 3 8.34
80 1 1 1 1 4 11.12
76 1 1 2.78
72 1 1 2.78
2 5 4 7 4 3 6 113 36 100.08
Score Time
Median 96,^ 8 Minutes
Q1
Q3 100% 12 "
Mean 92.33% 9.50 Minutes
Pupils up to accuracy and time standards 7 or 19.46^

Table XLI Siumnary Table - Showing distribution of Scores and
Time made by pupils of Rooms L
,
W, J. H, R
,
on
A , P . Re-tests given in March. Scores are shown in
per cents at the left, and time in minutes is sho\m
at the top.





in ^ 4 5 6 7 8 9 10 11 12 13 26 Totals point
100 8 9 9 3 3 3 4 3 2 2 46 25.76
96 2 3 5 4 3 4 1 2 3 6 33 18.48
92 1 3 3 9 2 1 4 3 6 2 3 37 20.72
88 2 4 1 4 4 1 2 1 7 26 14.56
84 1 1 2 3 1 2 1 1 3 15 8,40
80 1 1 1 1 3 2 9 5.04
76 2 2 1 1 6 3.36
72 1 1 2 4 2.24
68 1 1 2 1.12
64 1 1 . 56
60 0
56 1 1 .56
2 17 19 31 11 18 19 11 15 10 27 180 100.80
Score Time
Median 92^^ 9 Minutes
Q1 88^ 7 "
Q3 100^ 12 ”
Mean 91.33^^ 9.82 Minutes
29 or 16.24^Pupils up to accuracy and time standards
I
Table XLII Showing distribution of Scores and Time made by
pupils of Room L on S . P . Re-test given in March.
Scores are shown in per cents at the left, and
time in minutes is shovai at the top.
SCORES TIME IN MINUTES




































28 11 34 5 1 1 35 99.75
Score Time
Median 96^ 7 Minutes
Q1 88^ 6 "
Q3 100^ 8 "
Mean 92.91^ 7.65 Minute
Pupils up to accuracy and time standards 11 or 31.35^
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Table XLIII Showing distribution of Scores and Time made by-
pupils of Room V/ on S. P
,
Re-test given in March.
Scores are shown in per cents at the left, and
time in minutes is shown at the top.
SCORES TBilE IN MINUTES
12 Percentage
to at each
in % 3 4 5 6 7 8 9 10 11 15 Totals point
100 2 4 1 1 1 9 24.30
96 1 1 2 1 5 13.50
92 1 5 1 1 2 10 27.00
88 1 1 1 3 8.10
84 2 2 5.40
80 1 1 1 1 4 10.80
76 1 1 2 5.40
72 1 1 2 5.40
1 5 13 5 3 2 1 1 1 5 37 99.90
Score Time
Median 92^ 5 Minutes
Q1 84^ 5
Q3 96% 8 "
Mean 90.48^ 6.78 Minutes
#
Pupils up to accuracy and time standards 9 or 24.30^
o
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Table XLIV Showing distribution of Scores and Time made by
pupils of Room J on S. P » Re-test given in March.
Scores are shown in per cents at the left, and
time in minutes is sho\m at the top.
SCORES TIME IN MINUTES
in ^ 3 4 5 6 7 8 9 11 17
Percentage at
Totals each point
100 3 6 6 4 1 1 1 22 59.40
96 1 2 1 1 5 13.50
92 1 1 1 1 4 10.80
88 1 1 1 3 8.10
84
80 1 1 2.70
76 1 1 2 5.40
1 6 8 8 6 1 4 2 1 37 99.90
Score Time
Median 100^^ 6 Minutes
Q1 92;;^ 5 "
Q3 loo;^ ry tl
Mean 95.78^ 6.48 Minutes
Pupils up to accuracy and time standards 20 or 54.00^

Table XLV Showing distribution of Scores and Time made by
pupils of Rooni H on S . P, Re-test given in March
Scores are shown in per cents at the left, and
time in minutes is shown at the top.
SCORES TEvIE IN MINUTES
Percentage at
in % 4 5 6 7 8 9 10 11 Totals each point
100 3 2 4 1 10 33.30
96 1 1 3 1 1 1 2 10 33 . 50
92 1 1 3.33
88 2 1 3 9.99
84
80 1 1 2 6.66
76
72 1 1 3.33
68
64 1 1 3.33
36 1 1 3.33
8 1 1 3.33
2 5 5 9 2 3 2 2 30 99.90
Score Time
Median 96/^ 7 Minutes
01 88^ 5 "
03 100^ 8 "
Pupils up to accuracy and time standards 9 or 29.97fo
r>jr,
Table XLVI Showing distribution of Score and Time made by
pupils of Room R on S« P . Re-test given in March.
Scores are shown in per cents at the left, and
time in minutes is shovm at the top.




2 5 4 5 6 7 8 9 10 14 Totals each point
100 1 3 2 1 1 2 10 29.40
96 4 1 2 7 20,58
92 1 1 1 1 1 1 6 17.64
88 1 1 1 1 4 11.76
84 1 1 2 5.88
80 1 1 2.94
76 1 1 2.94
72
68 1 1 2 5.88
64
60
56 1 1 2.94
1 1 10 5 2 3 4 3 1 4 34 99.96
Score Time
Median 92,% 5 Minutes
Q1 88% 4 "
Q3 96% 8 "
Mean 90.94%" 6.47 Mnutes
Pupils up to accuracy and time standards 10 or 29.40%

f3
Table XLVII Sujumary Table •• Showing distribution of Scores
and Time made t)y pupils of Rooms L,
on £>. P. Re-tests given in March
.
Scores are
shov/n in per cents at the left, and time in
minutes is shown at the top.
SC ORES TBvIE IN MINUTES
11
to Percentage at
in % 2 3 4 5 6 7 8 9 10 17 Totals each point
100 1 8 16 15 14 5 4 1 1 65 37.70
96 1 8 3 9 3 4 1 5 34 19.72
92 1 1 1 7 3 4 2 2 1 3 25 14.50
88 1 2 8 2 1 1 2 17 9.86
84 2 1 1 2 1 7 4.06
80 2 1 112 1 2 10 5.80
76 2 1 2 5 2.90
72 1 1 1 3 1.74
68 1 1 2 1.16
64 1 1 .58
60
56 1 1 .58
48 1 1 .58
36 1 1 .58
8 1 1 .58
1 3 23 33 28 32 12 15 9 17 173 100.34
Score Tinie
Median 96^ 6 Minutes
Q1 8S% 5 "
Q3 lOOfo 9 "
Mean 9o • 19% 6.87 Minutes
Pupils up to accuracy and time standards 59 or 34.22^
L

Table XLVIII Showing distribution of Score and Time made by
pupils in Room L on M. P. Re-test given in March
Scores are shown in per cents at the left, and




in % 6 7 8 9 10 11 12 13 14 15 27 Total point
100 1 1 2.78
96 1 1 2.78
92 1 1 1 3 8.34
88 2 1 1 1 5 13.90
84 1 1 1 2 5 13.90
80 1 2 1 1 5 13.90
76 2 1 1 2 6 16.68
72 1 1 1 1 4 11.12
68 3 3 8.34
60 1 1 2.78
48 1 1 2.78
40 1 1 2.78
1 1 6 6 1 5 2 5 1 8 36 100.08
Score Timae
Median 76% 12 Minutes
Q1 72% 10 "
Q3 88% 14 "
Mean 78,66% 12 .80 Minutes
Pupils up to accuracy and time standards 1 or 2,1Q%

Table XLIX Showing distribution of Score and Time made by
pupils of Room V/ on M. P . Re-test given in March
Scores are shov/n in per cents at the left, and
time in minutes is sho\m at the top.
SCORES TIME IN MINUTES
17 Percentage
to at each
in %o 6 7 9 10 11 12 14 15 16 21 Totals point
100 1 1 2,70
96
92 1 1 2 5.40
88 1 1 2 1 5 13.50
84 1 3 1 5 13.50
80 2 1 3 8.10
76 1 1 1 3 8.10
72 1 1 1 2 5 13.50
68 1 1 2 4 10.80
64 1 1 2 4 10.80
60 1 1 2.70
56 2 2 5.40
36 1 1 2.70
1 2 5 12 3 2 13 1 7 37 99.20
Score Time
Median V6^ 10 Minutes
Q1 64/^ 10 II
Q3 84^ 15 II
Mean 74.05^ 12.13 Minutes





Shov/ing distribution of Scores and Tirae made by
pupils of Room J on M . P » Re-test given in March
Scores are shov/n in per cents at the left, and




in % 6 7 8 9 10 11 12 13 14 18 Totals point
100 2 1 1 1 1 6 15.78
96 1 1 2 4 10.52
92 1 1 1 2 2 7 18.41
88 1 2 1 1 5 13.15
84 1 1 1 2 5 13.15
80 1 1 1 1 4 10.52
76 1 1 1 3 7.89
72 1 1 2.63
64 1 1 2 . 63
60 1 1 2 5.26
1 4 4 2 7 5 6 3 2 4 38 99.94
Score Time
Median 88^ 11 Minutes
Q1 80,^ 9 "
Q3 96^ 12 "
Mean 86.63^ 10.92 Minutes
Pupils up to accuracy and time standards 5 or 13.15^

Table LI Shov/ing distribution of Scores and Time made by-
pupils in Room H on M . P . Re-test given in March.
Scores are shovm in per cents at the left, and
time in minutes is shown at the top.
SCORES TIME IN MINUTES
in ^ 6 7 9
Percentage
9l t ©Stolfl





















































2 6 3 6 2 4 4 3 1 1 32
Score Time
Median 84/^ 10 Minutes
Q1 76% tr
Q3 88% 14 ”
Mean 81.00% 11.06 Minutes
100 . 16






Showing distribution of Score and Time made by
pupils in Room R on M» P« Re-test given in March.
Scores are shown in per cents at the left, and
time in minutes is shown at the top.




5 6 7 8 9 10 11 12 15 Total each point
100 1 1 1 3 9.09
96 1 2 1 3 4 11 33.33
92 2 1 1 1 5 15.15
88 1 1 2 4 12.12
84 1 1 3.03
80 1 1 2 1 5 15.15
76 1 1 3.03
64 1 1 3.03
56 1 1 3.03
52 1 1 3.03
2 1 4 4 6 6 1 7 2 33 99.99
Score Time
Median 92^ 9 Minutes
Q1 88g 8 "
Q3 96% 12 "
Mean 87,88% 9.51 Minutes
Pupils up to accuracy and time standards 3 or 9.09
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Table LIII Summary Table - Showing distribution of Scores
and Time made t)y pupils of Rooms L, ’v J, H. R.
on M. P. Re-test given in March
.
Scores are
shown in per cents at left, and time in minutes
is shov/n at the top.
SCORES TIME IN MINUTES
5 15 Percentage
& to at each
;
in i<3 6 7 8 9 10 11 12 13 14 27 Totals point
100 1 3 2 2 3 1 12 6.84
96 2 3 1 4 2 2 4 18 10.26
92 2 1 3 4 6 1 1 1 3 22 12.54
88 1 3 3 8 2 3 1 4 25 14.25
84 1 1 1 3 4 2 4 1 3 20 11.40
80 1 1 1 6 1 4 1 4 3 22 12.54
76 3 3 1 1 3 4 15 7.67
72 3 2 2 2 2 2 13 7.41
68 1 1 4 1 2 9 5.13
64 1 1 2 2 6 3.42
60 1 1 1 2 5 2.85
56 2 1 3 1.71
52 1 1 .57
48 1 1 .57
40 1 1 .57
36 1 1 .57
32 1 1 .57
12 1 1 .57
8 17 8 22 37 12 24 5 13 30 176 99.94
Score Time
Ivledian 84^ 10 Minutes
Q1 76^ 9 n
Q3 92^ 13 n
Mean 81.55^ 11 .27 Minutes
Pupils up to accuracy and time standards 11 or 6.27/^

could be excused from further drill In multiplication. The
range in score was from 100^ to 12% and the range in time was
from 6 to 27 minutes. The median score was 84% and the median
time was 10 minutes. The mean score was 81.55% and the mean
time was 11.27 minutes. Thus 169 pupils or 93.73% still need
corrective work in multiplication.
The summary table for long division is table LIX.
This table shows that out of 179 pupils taking the test 35 or
5,9;43<t obtained a perfect score. However, of these 35 pupils
or 17.56%
only 3^were up to both accuracy and time standards and so could
be excused from further drill in long division. The range in
score was from 100% to 0% and the range in time was from 8 to 55
minutes. The median score was 88% and the median time was 19.
minutes. The mean score was 85.03% and the mean time was 22.77
minutes. Thus 148 pupils or 82.64% still need corrective work
in long division.
5. CORRECTIVE LOAD IN MARCH.
As a result of this study the corrective load has de-
creased in each process. In addition 151 pupils or 83.76% make
up the corrective load in March. In subtraction 114 pupils or
65.78% make up the corrective load in March. In multiplication
169 pupils or 93.73% make up the corrective load in March. In
long division 148 pupils or 82.64% make up the corrective load
in March
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Table LIV Shov/ing distribution of Score s and Time made by
pupils of Room L on L . D
.
P. Re-test given in
March
.
Scores are shown in per cents at the left.
and time in minutes is shovm at the top •
SCORES TIME IN MINUTES
14 21 25 31 44 Percentage
& to to to & at each
in % 15 16 17 18 19 20 24 29 36 48 Totals point
100 1 1 1 3 8.10
96 1 1 3 5 13.50
92 1 2 1 2 6 16.20
88 1 2 2 1 6 16.20
84 2 1 1 1 1 1 7 18.90
80 1 1 2 5.40
72 1 1 2.70
68 1 1 2.70
64 1 1 2.70
60 1 1 2.70
56 1 1 2.70
24 1 1 2.70
16 1 1 2.70
12 1 1 2.70
4 2 2 3 6 3 7 4 4 2 37 99.90
Score Time
Median 88^ 20 Minutes
Q1 80g 18
Q3 92^ 28 II
Mean 80.38^ 22.64 Minutes
Pupils up to accuracy and time standards 2 or 5.40^b
f\
Table LV Shov/ing distribution of Scores and Time made by
pupils of Room Vi on L. D» P. Re-test given in
March. Scores are shov/n in per cents at the left,
and time in minutes is shovm at the top.
SCORES TILIE IN MINUTES
21 30 50 Percentage
to to to at each
in ^ 10 11 14 15 17 18 20 26 35 55 Total point
100 1 2 1 4 11.40
96 1 1 1 3 8.55
92 2 3 5 14.25
88 2 1 1 4 11.40
84 1 1 1 2 1 1 7 19.95
80 1 1 2 5.70
72 1 1 2.85
68 1 2 3 8.55
64 1 1 2 5.70
44 1 1 2.85
36 1 1 2.85
24 1 1 2.85
0 1 1 2.85
1 1 1 6 1 4 2 8 9 2 35 99.75
Score Time
Median 84% 21 Minutes
68% 15 "
Q3 92% 30 "
Mean 78.46,^ 23.82 Minutes




Table LVII Showing distribution of Scores and Time made by
pupils of Room J on L. D, P» Re-test given in
March. Scores are shov/n in per cents at the left,
and time in minutes is shov/n at the top.
SCORES TIME IN MINUTES
21 30 Percentage
to & at each
in % 8 10 11 12 13 17 18 20 25 35 Total point
100 1 15 2 1 3 13 35.10
96 1 2 3 8.10
92 1 1 1 2 2 7 18.90
88 1 1 4 1 7 18.90
84 1 \ 1 2.70
76 2 1 3 8.10
72 1 1 2.70
64 1 1 2,70
60 1 1 2.70
2 1 1 18 3 1 5 11 4 37 99.90
Score Time
Median 92^a 20 Minutes
Q1 88^^ 13 ”
Q3 100^ 23 '•
Mean 90. 73^^ 16.24 Minutes
I
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Table LVII Showing dlstrib'ation of Scores and Time made by
pupils of Room H on L« D. P« Re-test given in
March. Scores are shovm in per cents at the left,
and time in minutes is shov/n at the top.
SCORES TIME IN MINUTES
17 20 30 Percentage
to to to at each
in fo 9 10 12 13 14 15 19 27 40 Totals point
100 1 1 2 2 2 8 22.80
96 1 1 2 2 3 1 10 28.50
92 1 1 1 3 8.55
88 5 1 6 17.10
84 1 1 2 5.70
80
76 1 1 2 5.70
72 1 1 2.85
68 1 1 2.85
28 1 1 2.85
16 1 1 2.85
1 2 1 3 2 4 7 11 4 35 99.75
Score Time
Median 96^ 17 Minutes
Q1 98^ 14 n
Q3 96,^ 26 tt
Mean 87.66^ 20.25 Minutes
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Table LVIII Showing distribution of Scores and Time made by
pupils of Room R on L. D, P. Re-test given in
March. Scores are shovm in per cents at the left,
and time in minutes is shown at the top.
SCORES TBIE IN MIITUTES
in i 8 9 10 11 14 15 16
100 1 3 1




















17 18 41 Total point
2 7 19.95
1 6 17,10
1 1 4 11.40
1 1 4 8 22.80












7 or 19.95^Pupils up to accuracy and time standards
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Table LIX Summary Table - Shov/ing distribution of Scores and
Time made by pupils of Rooms L, W, J, H, R on
L. D, P, Re-test s given in March. Scores are shov/n
in per cents at the left, and time in minutes is
shovni at the top.
SCORES TIME IN MINUTES
8 10 12 14 16 18 21 30 41 Percentage
in %
& & & & & & to to to at each
9 11 13 15 17 19 20 29 40 55 Total point
100 3 5 6 6 5 4 2 4 35 19.43
96 1 2 5 2 5 5 1 5 1 27 15.12
92 1 1 1 3 8 3 8 25 14.00
88 1 4 2 1 7 12 4 31 17.36
84 2 5 2 3 1 5 2 1 21 11,76
80 1 2 1 1 5 2.80
76 2 3 2 7 3.92
72 2 2 4 2.24
68 1 1 1 2 5 2.80
64 1 3 4 2.24
60 1 1 2 1.12
56 1 1 2 1.12
52 1 1 .56
44 1 1 .56
36 2 2 1.12
28 1 1 ,56
24 2 2 1.12
16 1 1 2 1.12
12 1 1 .56
0 1 1 .56
5 10 13 22 19 26 14 44 21 5 179 100.04
Score Tune
Median 88^ 19 Minutes
Q1 84^ 15 tt
Q3 92^ 25 ti
Mean 85.03^ 22 .77 Minutes
31 or 17.36^Pupils up to accuracy and time standards

CHAPTER VI. COMPARISON OP RESULTS OF THE INITIAL AND THE
RE-TEST.
1. COMPARISON OP THE PERFECT SCORES OBTAINED IN INITIAL AND
RE-TEST BY ROOMS FOR EACH PROCESS.
2. COMPARISON IN THE NUMBER OF PUPILS HAVING lOO^o SCORES IN
ONE OR MORE PROCESSES BY ROOMS IN INITIAL AND RE-TEST.
3. IMPROVEMENT IN IffiAN SCORES IN ALL ROOMS IN EACH PROCESS.
4. DECREASE IN MEAN TIME IN ALL ROOMS IN EACH PROCESS.
5. IMPROVEMENT IN IVIEAN SCORES IN DECREASE OP MEAN TIME BETWEEN
INITIAL AND RE-TEST BY ROOMS FOR EACH PROCESS.
6. RESULTS OF THE EXPERIBflENTAL GROUP, ROOM R, ON INITIAL AND
RE-TEST IN EACH PROCESS.
7. COMPARISON OF SPREAD OP SCORES ON INITIAL AND RE-TEST BY
ROOMS FOR EACH PROCESS.
8. COMPARISON OF THE CORRECTIVE LOAD OP THE BEGINNING AND AT
THE END OF THIS STUDY.
9. STATISTICAL SIGNIFICANCE OP DATA.
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CHAPTER VI. COMPARISON OF RESULTS OF THE INITIAL TEST AITO THE
RE -TEST.
Since the benefit of all testing lies in the story
which is revealed by the test, in this chapter an attempt will
be made to compare the results of the Initial Test and the Re-
test to show what has been accomplished as a result of the cor-
rective program carried on for five months in this district,
1. COMPARISON OF PERFECT SCORES OBTAINED IN INITIAL AND RE-
TEST BY ROOMS FOR EACH PROCESS.
As the standard adhered to throughout this study has.
been the 100;^ perfect score, it will be interesting to compare
the number of perfect scores obtained on both tests. Thia was
done by rooms for each process. Table LX. shows that in the
Initial A. P. Test there were 2.Q with a perfect score, while
in the Re -test there were 46 which is a gain of 26. The time
standard is ignored in this table. In the Initial S. P. Test
there were 2,0 perfect scores, while on the Re -test there were
65 which is a gain of 45. In the Initial M. P. Test there
were 0 perfect scores, while on the Re-test there were 12.,
making a gain of 12. In the Initial L. D. P. Test there were
6. perfect scores, while in the Re-test there were 35, making
a gain of 29. The total number of perfect scores on the
Initial Teat was 46, while on the Re-test the total number
was 15B, making a total gain of 112 perfect scores. (The
totals for each room may also be seen from Table LXII.)
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The gains in the number of perfect scores are ex-
pressed in percent at the bottom of Table LX. for each process.
In Addition the gain was 14.73^, in Subtraction 2.6.59^, in
Multiplication 6.82^ and in Long Division • Thus a gain




Table LX. Showing Comparison of Perfect Scores ob-
tained on Initial and Re-test by Rooms for
each process. Total gains expressed in
percent for each process are shown in low-
er half of table.
A. P. S. P,
Rm. Oct. Mar. Oct. Mar.
L. 1 8 3 14
W. 4 6 5 9
J. 3 14 3 22
H. 7 6 3 10




























6 3 13 9
1 1 8 11
>
Tl. 20 46 20 65 0 12 6 35 46 158 112



































?‘i lo nor. i , ' - A’oric
^ij'. j;rii ^iC bc>alr;J'
fi’.or-‘. :.t eoo'ici
c r ’! Isrr
* i. i. F Zi O ^ ^ • -j-
ni £> i • . -f'c. oO
. EftX•0A f-
t:o 2S h c
**




ncc C "t* be \ ^ C.J rkj
-AV . S.S 'TO M CO II 6 I
... i- ..
. i'l *10 Oc*. 61 V 2
# I '. " ' * -




1 0 o c I 9 l\
') 0
>
s i*l « «.'
I 0 01 o rc\ ^r« A ..
6 c 01 6 21 w • a
;ii I 6i* 3 V a DS:
t:n 21
• r- j TO*^
. .et>oo‘X''I
;.v;.:,E O'- (:<o 'tx/o'.-'-l b-illiie 'lol syaoc8 do&'n.yq *lo . t-nMO
.drc ni
G . . • » ‘>1 .1 .6 « A. • »
T' 0 02 OS
vTTjT.boO ^0 -Vbl.boO 0^0, r/ .Ol-^.'cil . ' oO .vo.'j .Oi-6ci ,foO
CO 21 Cc) Oiv
'^r . ra t3 * O >^rj f r. , .
:
7\ .'w • • -I-'’















PUPILS WITH A. P. S. P. M. P. L. D. P.
GRAPH 1, Showing number of pupils from all
rooms, in grade 6 obtaining perfect scores on the
Initial Test in Oct. and on the Re-test in Mar.
for each process. The Initial Test is shown in
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PUPILS WITH ROOM J




















ROOM W ROOM L
PCT.MAR, OCT, MAR
GRAPH 2. Showing number of pupils from all rooma
in grade 6 obtaining perfect scores on the
Initial Test in Oct. and on the Re -test in Mar.
for ADDITION. The Initial Test is shown in blue




























ROOM H ROOM R
pCT.IilAR, PCT.MAH
ROOM W ROOM L
PCT MAR, pCTaiAR
GRAPH 3, Showing number of pupils from all rooms
in grade 6 obtaining perfect scores on the
Initial Test in Oct. and on the Re -test in Mar.
for SUBTRACTION. The Initial Test is shown in
blue and the Re -test in red.
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GRAPH 4, Showing number of pupils from all rooms,
in grade 6. obtaining perfect scores on the
Initial Test in Oct. and on the Re -test in Mar.
for ivIULTIPLICATION. The Initial Test is shown




PUPILS WITH ROOM J














ROOM H ROOM R ROOM W ROOM L
PCT.MJIR, PCT-MAR, PCT.MAR, OCT.f/lAR.
Comparing the Total.
GRAPH Showing number of pupils from all rooms,
in grade 6 obtaining perfect scores on the
Initial Test in Oct. and on the Re-test in Mar.
for LONG DIVISION. The Initial Test is shown in
blue, and the Re-test in red.

2. COMPARISON IN THE NUMBER OF PUPILS xHAVING 100^ SCORES IN
ONE OR MORE PROCESSES BY ROOMS IN INITIAL AND RE-CEST.
161
Another way to show progress is to show the gain in
the munber of pupils who obtained a perfect score in one or
more processes on both the Initial and the Re-test. This is
shown on Table LXI. This table shows that in the Initial
Test in Oct. no pupil had 4 lOO^s, 1 pupil had 3 100%s, 5 had
2 lOO^s . and 33 had one 100;^ making a total of 46. lOO^s in all
the rooms. In the Re-test in March there were 4 pupils who
had 4 lOO^s, 13 who had 3 lOO^oS, 23 who had 2 100/^s and
who had one 100^ making a total of 158 lOO^s in all the rooms.
This is a gain of 11?>. Expressing this gain in percent is
done as follows; in Mar. 70R pupils were tested. 158 out of
708 Is 22.5J3^. In Oct. 741 pupils were tested and 46 out of
741 is The difference between these two percents is
16.21%', and this is the gain in perfect scores for the entire
group for all the tests. The gains by rooms could be read
i from this table also.
>
The greatest gain is shown in Room J, which on the
first test had 2 pupils with 2 lOO^s and 5 with one 100^ mak-
ing a total of 9 perfect scores. On the Re-test they had 3
pupils with 4 100%s, 5 with 3 lOO^s, 5 with 2. 100%s and 18
with one 100% making a total of 55 perfect scores. This is a
gain of 46 or 130.89%. The time standard is ignored in this
table
>i- .7
'.Ji OC kj . . .jr.
I. I- I."
, I’. ', . cj:-: : .'-T j.
vt- 7. ^
G i.G- : jp.ci it'.TtX
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Table LXI. Showing a Comparison in the number of
Pupils having 100^ Scores in one or more
processes by rooms, on both the Initial and
the Re-test, four perfect scores being pos-
sible.
4-lOO^s 3-lOO^a. 2-lOO^s 1-lOO^s Total
Rm. Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar. Oct .Mar. Gain
L. 0 0 0 3 0 4 4 9 4 26 22.
W. 0 0 0 1 2 2 5 13. 9 20 11
J. 0 3 0 5 2, 5 5 18 9 55 46
H. 0 0 0 1 0 7 11 8 11 25 14
R. 0 1 1 3 1 5 8 9 13 32 19
Totala
0 4 1 13 5 23 33 57 46 158 112
lOO^s:
Gained
16. 36 36 25 112






between these percents. 16 . 21?^

3. IMPROVEI/IENT IN MEAN SCORES IN ALL ROOMS IN EACH PROCESS.
Still another way to show that an improvement haa
taken place in the work of these groups is done by comparing
the mean scores for each process test. This is done in Table
LXII by rooms. In Room L on the Initial A. P. TEST the
mean score was 71.64^ and on the Re-test it was 91. 24^0. This
is an improvement of ±9 ,&0%, In the S. P. TEST in Oct.,
Room L had a mean score of 73.36^ and on the Re-test in Mar.,
it had 92.91^0. This is an increase, of 19.53%. On the Ini-
tial M. P. TEST, Room L had a mean score of 46.15%' and on the
Re-test, it had 78.56%. This is an increase of 32.41%. In
the L. D. P. TEST in Oct., Room L had a mean score of 50.61%
and on the Re-test in Mar., it had 80.38%. This is an in-
crease of 29.77%. The results for the other rooms may be
read in the same manner.
The comparison of the mean scores for the entire
group shows gains as follows:
A. P. Initial 82. 59% Re-test 91.33% Gain 8.74%
S. P. 83.56% 83.19% Loss .37%
M. P. 57.71% 81.55% Gain 23.84%
L. D. P. 66.46% 85.03% GaL n 18.57%
The loss in subtraction is probably accounted for by the
large absence due to illness which prevailed on the day of the
Re -test in some rooms. The subtraction process showed the
largest gain in perfect scores. The greatest gain in mean

score was in multiplication;
164
long division was a close sec-
ond.

Table LXII. Showing the Improvement in Mean Scores, ex-
pressed in percent, for all Rooms in each
process from the Initial to the Re-test.
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71.64 91.24 73.36 92.91 46.15 78.56 50.61 80.38
19.60 19.55 32.41 29.77
Room W.
Mean. 78.84 89.10 89.51 90.48 54.94 74.05 61.64 78.46
Improve-
ment . 10.26 .97 19.11 16.82
Room J.
Mean. 86.67 92.63 85.89 95.78 64.11 86.63 81.11 90.73
Improve-
ment. 5.96 9.89 22-. 52. 9..62
Room H.
Mean. 86.05 91.46 81.60 88.53 59.33 81.00 69.51 87.66
Improve-
ment. 5.41 6.93 21.67 18.15
Rooqi R.
Mean. 86.94 92.33 87.78 90.91 70.10 87.88 76.54 87.78
Improve-
ment. 5.39 3.16 17.78 11.24
Entire
Group.
Mean. 82.59 91.33 83.56 83.19 57.71 81.55 66.46 85.03
Improve-
ment. 8.74 (Loss). 37 23.84 18.57

Since very little has been said about time in this
study, perhaps just a few words here might be pertinent. As
noted in the Instruction Sheet at the beginning, time waa not
to be stressed during the giving of the tests. However in the
corrective work in the classroom this stipulation was not
binding. Time is an important element in all drill and the
decrease in time is an indication of better habits of work.
In the experimental group accuracy was stressed and time came
along as a by-product. As pupils improved in automatic re-
sponse, time was saved. As process step difficulties were
corrected, and process steps were correctly re -learned time
was saved in working out examples. So time was treated as an
incidental rather than an important part of this work.
Since there was a time standard set up after the
giving of the first tests, but not stressed even in the Re-
vest, the pupils had no idea how long they should have taken
to do each test. No emphasis was put on the time standards
even in talking with the cooperating teachers, so the results
in time are derived as a natural thing in the regular course
of events.
The time standards were set by the writer, who in
turn based them on the estimates given by Dr. Wilson on the
reverse of some copies of his tests. Two of them were placed
j
l
at the half way point between the acceptable standard and the
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better one. To be more specific, in addition for grade 6 the
standard is 6 to 12 minutes, better if only 5, so the writer
chose 8 for the group. This choice is shown in the following
manner;
STANDARDS OP STANDARDS CHOSEN





12 to 5 minutes
12 to 5 minutes
12 to 6 minute
a





Table LXIII shows, the decrease in the mean time ex-
pressed in minutes for all the rooms in each process on the
Initial and the Re-test. The greatest decrease in time was in
long division, one class taking 9.63 minutes less to do the
test and another class taking 7.97 minutes less. Multiplica-
tion comes second with one class taking nearly 4 minutes less
to do the test in Mar. than in Oct.
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Table LXIII Showing Decrease in Mean Time expresaed in
minute a for all Rooma in each procesa on
both the Initial and the Re -test*
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Decrease (Gain)l*46 *79 5*41
Room W*
Mean* 9*76 8*49 8.05 6.78 14*92 12*15
Decrease* 1*29 1*27 2.79
Room J*
Mean* 9.50 9.25 7*44 6*48 11.56 10.92
Decrease* *07 *96 .44
Room H*
Mean* 15*75 10*06 7.94 7.05 14.86 11*06
Decrease * 5*69 *91 5*80
Room R.
Mean* 9*71 9.50 7*88 6*47 12*26 9*51
Decrease * .21 1*41 2*75
Entire
Group.
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5. IMPROVEMENT OP’’ MEAN SCORES AND DEGREASE OF MEAN TIME
BETWEEN INITIAL AND RE-TEST BY ROOMS, FOR EACH PROCESS.
Table LXIV shows a comparison of the gain in mean
scores and the decrease in mean time existing between the
Initial and the Re -test by rooms for each process, .
This table shows that a steady decrease in time has
been made throughout all the processes with one exception in
Room L which took 1.46 minutes longer to do the Re-test than
it did to do the Initial Test. There was one exception in
score too, and that was in Room H on the S. P. Re -test caused
by a very large absence on the day of the test. This absence
made the mean score for the entire group .37^ less than it was
in Oct.
Table LXV. shows the improvement of mean scores and
the decrease of mean time between the Initial and the Re-test
by rooms for each process^.
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Showing Comparison of Improvement in Mean
Scores and Decrease in Mean Time on the
>
Initial and Re -tests by Rooms for each pro-
cess.
A. P. S. P. M. P. L. D. P.
Room L. - 39 Pupils.
Men/r
Initial. 71.64 73.36 46.15 50.61
Re-test. 91.24 92.91 78.56 80.38
Gain. 19.60 19.55 32.41 29.77
Mean Time in
Minutes.
Initial. 10.51 8.44 16.21 30.88
Re-test. 11.97 7.65 12.80 22.64:
Decr.i^ase (Los s) 1.46 .79 3.41 8.24
Room W. - 38 Pupils.
Mean iacore %
Initial. 78.84 89.51 54.94 61.64
Re-test. 89.10 90.48 74.05 78.46
Gain. 10.26 .97 19.11 16.82
Mean Time in
Minutes.
Initial. 9.76 8.05 14.92 28.15
Re-test. 8.49 a. 78 12.13 23.82
Debri^ase 1.27 1.27 2.79 4.33
• Room J. - 36 Pupils.
Mean
Initial. 86.67 85.89 64.11 81.11
Re-test. 92.65 95.78 86.63 90.73
Gain. 5.96 9.89 22.52 9.62
Mean Time in
Minutes.
Initial. 9.30 7.44 11.36 16.66
Pe-test
.
9.23 6.48 10.92 16.24
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. i ‘ * Room H. - 30 Pupils.
Scorr %
Initial. 86.05 81.60 59.33 69.51
Re-test. 91.46 88.53 81.00 87.66
Gain. 5.41 6.93 21.67 18.15
Mean Time in
Minutes.
Initial. 13.75 7.94 14.86 29.88
Re-test. 10.06 7.03 11.06 20.25
crease 3.69 .91 3.80 9.63
Room R. - 38 Pupils.
Mean Score %
Initial. 86.94 87.78 70.10 67.54
Re-test. 92.33 90.94 87.88 87.78
Gain. 5.39 3.16 17.78 11.24
Mean Time in
Minutes.
Initial. 9.71 7.88 12.26 25.54
Re-test. 9.50 6.47 9.51 17.57






Table LXV. Showing a comparison of Gain in Mean Scores
and the Decrease in Mean Time existing be-
tween the Initial and the Re -test by Rooms
for each process •














% Min. % Min. % Min. of/o Min.
L. 19.60 1.46 19.55 .79 32.41 3.41 29.77 8.24
W. 10.26 1.27 .97 1.27 19.11 2.79 16.82 4.33
J. 5.96 .07 9.89 .96 22.52 .44 9.62 .42
H. 5.41 3.69 6.93 .91 21.67 3.80 18.15 9.63
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6. RESULTS OP THE EXPERIMENTAL GROUP, ROOM R, ON INITIAL AND
RE-TEST IN EACH PROCESS.
^
Since tiie Experimental Group was the one with which
the writer was more familiar, and since this group has received,
the instruction gained in the special study of Corrective
Arithmetic at the college level by the writer, it would be
interesting to compare the results of this group and show the
gains in mean score and mean time, and the gain in the number
of pupils up to both standards on both the tests. This
material is brought together on Table LXVII, The largest gain
in percent was in multiplication, with the second largest in
long division. The largest decrease in time was in long
division, nearly 8 minutes being gained, and the smallest
decrease in time was in addition. The largest gain in pupils
up to both standards was in long division, with addition com-
ing a close second, and subtraction and multiplication bring-
ing up the rear.
These gains are the outcome of a systematic plan of
study, carried on regularly week in and week out, with varletj’-
in drill, attention to process step difficulties in each
process, and the definite consciousness that each day's work
is possible of achievement by every pupil, and that it is fun
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Table LXVI Showing Results of the Experimental Group,
in Initial and Re-test, including Mean
Scores and Mean Time, and the number of pu-
pils up to both accuracy and time standards.
In the lower half of the table Gains are
shown.




MearL Mean To Both
Score. Time. Standards.
% minut'^a
86.94 9.71 2 or .^.30^
Pupils up
Mean Mean To' Both
Score. Time. Standards.
% minutes
92.33 9.50 7 or 19.46^o
S. P. 87.78 7.88 6 or 16.€8^ 90.94 6.47 10 or 29.40^
M. P. 70.10 12.26 0 or 0% 87.88 9.51 3 or 9.09^











Of Pupils Up To
Both Standards.
A. P. 5.39 .21 5 or 14.10;^
S. P. 3.16 1.41 4 or 12.73/^
M. P. 17.78 2.75 3 or 9 . 09%
L. D. P. 20.21 7.97 5 or 14.83%
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7. COMPARISON OF SPREAD OP SCORES IN INITIAL AND RE-TEST BY
ROOMS FOR EACH PROCESS.
>
Since all the progress made in this study is not mea-|
aured by the number of perfect scores, nor by the gains in
mean score and mean time, the following tables LXVII, LX'/III,,
TJCIX AND LXX. were made to show how the spread of scores im-
proved from the Initial and the Re-test. They are also less
technical for the lay teacher to understand, and they show the
results in a very readable form. The table should be read
this way. In Room L on the Initial Test there was a range in
score from 100^ to 32.^, while on the Re-test there was a range
from 100^ to 56^. The tendency is for the scores to bunch to-
gether in the upper percent brackets on the Re-test and not to
spread out so much with as many low percents as in the Initial
Test. This same thing is. true for all rooms in each process..
This tendency toward higher percents shows progress, but the
goal has not yet been reached of perfect scores for all the
class.
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>Table LXVII Showing comparison of Scores obtained t>7 pupils
of Rooms L, YI
,
J, H, R on Initial A. P . Test in
October a:fid on Re- test in March.
SCORES Room L Room Vv Room J Room H Room R Totals











100 1 8 4 6 3 14 7 6 5 12 20 46 26
96 2 7 4 2 5 8 3 8 7 8 21 33 12
92 2 7 1 14 9 4 6 7 8 5 26 37 11
88 4 12 8 6 4 4 4 2 2 2 22 26 4
84 2 1 3 5 3 3 5 3 3 3 16 15
80 3 4 2 2 2 4 1 3 4 16 9
76 7 5 2 3 1 4 2 3 1 22 6
72 2 3 2 2 i 1 6 1 14 4
68 4 1 2 1 1 7 2
64 3 1 1 1 5 1
60 3 1 1 5
56 1 1 1 1 3 1
52 1 1 2






39 37 38 39 33 38 37 30 38 36 185 180
Initial Re-test Initial Re-test




Mean Score 82.59% 91. 33,^ Time 10.34 " 9 .82 "
Note upward movement of scores in March, tending to bunch above
QS%, Note also gains made in high percent brackets •
n

Table LXVIII Shov/ing comparison of Scores obtained by pupils
of Rooms L, W, J, H, R on Initial S. P. Test in
October and on Re -test in Llarcb.
SCORES Room L Room V/ Room J Room H Room R Totals








100 3 14 5 9 3 22 3 10 6 10 20 65
96 3 7 10 5 6 5 7 10 9 7 35 34
92 4 4 11 10 4 4 8 1 4 6 30 25
88 4 4 3 3 7 3 4 3 5 4 23 17
84 3 3 3 2 5 2 2 2 15 7
80 2 2 2 4 3 1 2 4 1 11 10
76 3 2 3 2 2 2 1 10 5
72 1 1 2 2 2 1 6 3
68 5 1 2 1 2 9 2
64 2 1 1 2 5 1
60 1 1 1 2 5
56 1 1 1 2 1
52 1 2 3
48 1 2 2 1
44
40 1 1










38 35 37 37 36 37 35 30 36 34 182 173
Initial Re-test Initial Re-test
Median Score 88^ 96^ Time 7 I.iin. 6 Min
.
Mean Score 83.56^ 83. 19^^ Time 7.81 " 6.,87 ”
Note upv/ard movement of scores in i.iarch, tending to bunch in




Table LXIX Showing comparison of Scores obtained by pupils
of Rooms L, V/, J, H, R on Initial M. P. Test in
173
October and on Re-test in March.
SCORES Room L Room V/ Room J Room H Room R Totals











100 1 1 6 1 3 12 12
96 1 4 1 2 11 1 10 17
92 1 3 1 2 1 7 5 4 5 7 22 15
88 5 2 5 1 5 6 2 4 5 25 20
84 5 1 5 1 5 1 4 5 1 8 20 12
80 5 2 3 3 4 3 5 3 5 11 22 11
76 3 6 1 3 7 3 6 2 2 1 19 15
72 2 4 3 5 4 1 1 3 4 14 13
68 3 3 2 4 4 3 2 4 16 9
64 2 2 4 1 1 3 4 1 12 6
60 1 1 2 1 4 2 5 1 3 15 5
56 2 4 2 3 2 1 11 3
52 2 1 1 1 2 1 7 1
48 7 1 4 2 4 17 1
44 3 6 3 1 13
40 1 1 1 1 3 1
36 2 2 1 1 1 6 1
32 1 1 1 1
28 2 1 1 1 5
24 1 2 3
20 1 1
16 1 1 1 3
12 2 1 2 1
8 1 1
4 1 1 2
0 3 1 4
39 36 38 37 36 38 36 32 38 33 :187 176
Initial Re-test Initial Re--test
Median Score 60?^ 84?^ Time 13 Min . 10 Hin •
Mean Score 57.71^ 81.55^ Time 13 .73 " 11 .27 '•
Note upeard movement of scores in March, tending to bunch above
80^. Note also gains in high per cent brackets.
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Table LXX Shov/ing comparison of Scores obtained by pupils
of Rooms L, W, J, H, R on Initial L. D. P» Test
in October and on Re-test in March.
SCORES Room L Room Room J Room H Room R Totals






Oct .Mar. Oct •Mar. Gain
100 3 4 3 13 1 8 2 7 6 35 29
96 1 5 3 3 3 2 10 1 6 7 27 20
92 6 5 5 3 7 3 3 4 11 25 14
88 4 6 6 4 6 7 6 6 3 8 25 31 6
84 7 7 8 1 2 2 8 4 18 21 3
80 2 4 2 3 4 6 1 17 5
76 2 1 3 5 2 3 2 11 7
72 2 1 1 1 3 1 2 1 2 10 4
68 4 1 6 3 2 3 1 2 17 5
64 4 1 2 1 1 3 1 9 4
60 1 1 3 1 1 1 1 7 2
56 2 1 1 1 2 1 6 2
52 1 2 1 3 1
48 2 2 1 2 1 8
44 2 1 2 1
40 1 2 1 1 5
36 1 1 1 1 2 2
32 1 1 2
28 1 1 1 2 1
24 1 1 2
20 1 1
16 1 1 2 1 3 2
12 2 1 1 1 1 5 1
8 2 2
4 1 1
0 4 2 1 1 7 1




Initial Re-test Initial Re-•test
Median Score 76^ 88^ Time 24 Min. 19 Min.
Mean Score 66.46^ 85.03^ Time 26 .36 " 22. 97 "
Note upward movement of scores in March, tending to bunch above
80;?^. Note also gains in high per cent brackets.

8. COMPARISON OF THE CORRECTIVE LOAD AT THE BEGINNING AND AT
IRC
THE EKD OF THIS STUDY.
Still another way in which inprovement made in this
study may be shown is to compare the Corrective Load at the
beginning and at the end of the five months.
In Oct. in Addition 185 pupils were tested, 11
pupils or 5.94^ were up to both accuracy and time standards,
and 174 pupils or 94.06^ formed the Corrective Load. In
March 180 pupils were tested, 29 or 16.24^ were up to both
accuracy and time standards and 151 pupils or 83.76^ formed
the Corrective Load. This is a gain of 10.30^ in Addition.
In Oct. in Subtraction 182 pupils were tested, 16
pupils or 8.80^ were up to both accuracy and time standards,
and 166 pupils or 91.2.0^ formed the Corrective Load. In
March 173 pupils were tested, 59 pupils or 34.22^ were up to
both accuracy and time standards and 114 pupils or 65.78^
formed the Corrective Load. This is a gain of 25.42^ in
Subtraction.
In Oct# in Multiplication 187 pupils were tested,
none had a perfect score, so 187 pupils or 100^ formed the
Corrective Load. In March 176 pupils were tested, 11 pupils
or 6.27^ were up to both accuracy and time standards and 165
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of 6. 27:^0 in Multiplication.
In Oct. in Long Division 187 pupils were tested, 5
pupils or 2 * 10% were up to both accuracy and time standards
and 182 pupils or 97.30^ formed the corrective load. In Mar.
179 pupils were tested, 31 pupils or 17.36^ were up to both
accuracy and time standards and 148 pupils or 82.645^ formed the
corrective load. This is a gain of 14.66^ in Long Division.
Thus in each process a lessening of the corrective load is
shown. (See Table LXXI .
. )
Table LXXI I . shows a comparison of the number of pu-
pils that were excused from corrective work in the four funda-
mental processes by rooms on both the Initial and the Re-test.
Table LXXIII shows a comparison in the number of pu-
pils up to both accuracy and time standards on the Initial and
the Re-test respectively, showing gains for each process com-
bining all rooms.
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Table LXXI. Suirmiary Table siiowing Percent of pupils
making up Corrective Load, on Initial and
Re-test, and Percent of pupils being ex-
cused in each process, including the per-




Cor. Ld. % Ex.
% Forming




A. P. 94.06 5.94 83.76 16.24 10.30
S. P. 91.20 8.80 66.78 34. 2E 25. 4^
M. P. 100.00 0.00 93.73 6.27 6.27
L. D. P. 97.30 2.70 82.64 17.36 14.66
NOTE: These figures agree with all the tabulated results
except Table JICCIV.

Table LXXII. Showing Comparison of number of pupils
that were excused from corrective work in
the Four Fundamental Processes by Rooms on
Initial and Re-test.
A.. P. S. P. M. p. L. D. P. Totals.
Room. Oct. Mar. Oct. Mar
.
Oct. Mar. Oct. Mar. Oct. Mar.
L. 1 4 11 0 1 0 2 4 18
w. 2 6 3 9 0 1 0 4 5 20
J. 2 8 3. 20 0 5 3 10 8 43
H. 4 4 1 9 0 1 0 8 h 22.
R.
Totals.
2 7 6 10 0 3 2. 7 10 27
Gadns
.
11 29 16 59 0 11 5 31 32 130




Showing Comparison in number of pupils up
to both Accuracy and Time Standards on
Initial and Re-test respectively, showing





ards . A. P. S. P. M. P. L. D. P. Totals
.
Oct. 11- 6.21^0 16- 8.10% 0- 0% 5- 2.82% 32- 4.51%
Mar. 29-16*33% 59-53.33% 11- 6.21% 31-17,51% 130-13.35%
Gain. 18*.10.17% 43-23.23% 11- 6.21% 26-14.68% 98—13 rf84%
NOTE: The above totals do not quite agree with the totals on
Table hxxil because here the base 177 was used and
there the base varied in each process according to the
total number of pupils tested.
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9. STATISTICAL SIGNIFICANCE OF DATA.
Since such a large part of this study consists of
j
statistics, and percentage differences, before bringing it to a
i
I
close it would be appropriate to determine if these differences
are significant. In a recent study The Holsinger formula for
determining the significance of the percentage difference was
used. This formula for the probable error of the percentage is it
P.E * .6745 i^fpdOO-fpT"
fp N
The formula for the probable error of the percentage difference
is;
PE (dif) = V^(PE of 1st percent)^ + (PE of 2nd percent)^ ^
If the actual difference between the two scores is more than 5
times the probable error of the difference, the gain is signifi- ,
cant, statistically speaking.
1
Are the gains made in the A. P. TEST in this study sig4
nificant? Using the Mean Score on the Initial A. P. Test 82.59J^
and the Mean Score on the A. P. Re-Test, 91.33%, with a gain of
|
8.74% we have the following results;-
|




Therefore, the percentage score of 82.59 equals 82.59
t 1 . 88 .
The mean score on the final A. P. Test was 91.33%.
Substituting into the formula we have
PE = .6745 \/?^'(100-fp) r 1/9T. 33 ( 100"-9r. 33T= 1.40
N . 180
(1) Wilson, Dorothy M. "What Measures People Know and Why?"
pg 82 Master’s Thesis, Boston University, 1936.
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Tnerefore, the percentage score of 91 ,33 equals 91,33 1 1,40.
Finding the probable error of the difference we have
PE r V(PE + (pFT^
dif 1 2
PE = /(I. 88)2 ^ (1.40)^ = 2.34
dif
Therefore the actual difference of 8.74 becomes 8.74 t 2.34.
Since the actual gain of 8.74 points in the mean is less than 5
times the probable error of the difference (11,70) statistically
speaking the gain in score in addition is not significant.
Are the gainsmade in the M, P, TEST in this study sig-
nificant? Using the Mean Score of the INITIAL M, P. TEST of
57.71^ and the Mean Score of the M. P. RE-TEST of 81.55%, and th<
gain of 23,84% we have the following results :-
PE = .6745 l/fp(100-fp) = t^r£7.Vl (100-57. 71)'= 2.48
N * TeT
becomes
Therefore the percentage score 57.71 i 2,48. The mean score
on the Re-Test was 91.33. Substituting into the formula we haijc
P.E= .6745 l/fp(100-fpT = ,6745 1/81.55(100-81.55) = 1.97
N 176
Therefore the percentage score of 91,33 equals 91,33 1 1.97,
Finding the probable error of the difference we have
PE = l/(PE + (PE - /( 2.482 + (1.97)^ = 3,16
dif 1 2
Therefore the actual difference of 23.84 becomes 23.84 1 3.16.

Since 5 times 3.16 is 15,80 and since the actual gain
of 2'5^QA% is more than 5 times the 3.16, therefore statistically
speaking the gain in the multiplication is significant.
In the same manner it could be determined whether or
not the gains are significant in the other processes. They are
significant for long division but not for subtraction.

CHAPTER VII. SUMMARY AND CONCLUSIONS
188
>
As tills study comes to a close some very pertinent
questions come to mind.
1. IS THERE A NEED FOR CORRECTIVE ARITHMETIC IN THIS DISTRICT
AT THE SIXTH GRADE LEVEL?
Tnis study shows that there is a very great need for
a corrective arithmetic program in this district. It showed
that at the beginning in October 95.68^ of the pupils in grade
six needed corrective work in some process in arithmetic. It
also showed that multiplication needed more study than any other
process, that long division came second, that addition was third
and that subtraction was fourth. All percentages showing the
corrective load were above 90^. (See Tables LXXl .)
2. IS SUCH A LARGE CORRECTIVE LOAD THE COMMON EXPERIENCE OP
OTHER SCHOOLS AND DISTRICTS, OR IS THIS SITUATION UNIQUE
IN THIS DISTRICT?
The situation found in this district can be duplicated
many times over in other districts and schools; Hanley's data
showed similar conditions in the Town surveyed. Nelson's study
showed the same situation at the Junior High School level in an-
other large city. Yarbrough's study showed the same conditions
at the sixth grade level in the system which she surveyed.
3. YtfAS PROGRESS MADE BY THIS GROUP IN THE TIME SPENT IN THIS
STUDY?
There was progress made in every process in mean score
^
in mean time, in number of pupils attaining a perfect score, in
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the number of pupils reaching the time standard for each process
and in the reduction of the corrective load during the course of
this study.
Table LXXIV shows the summary of all the data in this
study in per cents. It shows that in addition the mean score
rose from 82 . 5>9% to 91.33%; the mean time v/ent from lu.34 minute
i
to 9.82 minutes, an improvement of .52 minutes; the percent of
pupils up to both standards of accuracy and time went from 6,21%
to 16.24%, a gain of 10.30%; and that the corrective load Vifent
down from 94.06% to 83,89%, a gain of 10.15%. The story of ad-
dition is more or less duplicated for each one of the other pro-
cesses studied, as can be seen from a study of Table LXXIV.
It is interesting to note that on the initial test the
mean scores were in txie lower per cent brackets. On the re-
test three of the mean scores are in the 80% bracket and addi-
tion is in the 9u% bracket. The greatest reduction in time was
in the long division test, approximately 4 minutes less time be-
ing taken by the group to do the test in March than was taken in
October. The process showing the greatest improvement in per-
fect scores was subtraction which showed a gain of 25.47%.
4. IS SUCH A STUDY VALUABLE TO THE CLASSROOM TEACHER?
Such a study is valuable to the classroom teacher be-
cause it is an unbiased statement of fact which ahov/s conditions
as they are. It shows where weaknesses lie for each pupil.
It shows where the greatest leed is for classes as well as for
individuals. It also shows the benefit of a systematic plan of
drill.
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Table LJIXIV. Grand Siuninary Table for both Initial and
Re -test, showing the Summary of all Data in
this study*
INITIAL P. S. P. M. P. L. D. P.
Mean Score. 82.59^0 83.56^ 57.71% 66.46%
Mean Time. 10.34 Min. 7.81 Min.13.73 Min. 26.46 Min
% Of Per-
fect Scores. 10.82^ 10.98% o.% 3.21%
% Up To Both
Standards
.
6.21;?^ 8.10% o.% 2.82%
% Of Correc-
tive Load. 94.06^ 91.20% 100.% 97.30%
RE-TEST
.
Mean Score. 91.33^ 83.19% 81.55% 85.03%
Mean Time. 9.82 Min. 6.87 Min.11.27 Min. 22.77Min.
% Of Per-
fect Scores. 25.76> 37.70% 6.84% 19.43%
% Up To Both
Standards. 16.24^ 34.22% 6.27% 17.36%
% Of Correc-




The writer has come to the conclusion that there is a
very definite need for a corrective arithmetic program in this
district today; that teachers must learn to adapt individual
methods to larger groups so that each Individual will benefit
from the instruction given to the fullest extent possible; that
well planned, well thought-out lessons with each individual need
kept as clearly as possible in mind should be the chief ob-
jective of every teacher in every grade in which this subject is
taught.
It is obvious from this study that a mean class score
in the eighties on an adequate test of a fundamental process,
leaves a very large corrective load. Other similar studies
show that the mean class score must advance into the upper nine-
ties, even above 99 to be anything like satisfactory. The need
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Showing the Process Tests used for testing in this study.





Test A P Addition Process Step Difficulties
(Form 2. Cooperation of Edward Soles, Gertrude Hanley, and Dorothy Yarbrough)
Name Age Grade Building City
^ To the Pupil: Add throughout this test.
If you hesitate, place a check ( \/ ).
If you count, double check ( \J\/ ) .
Note time when you start : when you stop
Directions for Scoring:
Each set counts for four points. The total score is 100.
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THE VrELSON INVENTORY AND DIAGNOSTIC TESTS
IN ARITHMETIC
Test S P Subtraction Process Step Difficulties
Name Age Grade Building City
To the Pupil! Subtract in this test.
If you hesitate, place a check (v').
If you coxmt, double check (Vv/).























10 14 17 10 13 15 12 11 13658457327
(c) (d)
6 7 8 3
5 1 4 2
7 3 7 8
6 2 2 6
6 4 5 8 c
3 2 3 1 J
? 8 4 2 5
j 8 3 2 5
8 4 7 3
3 4 3 3
6 9 2 1 3
6 6 2 9
2 2 113 3
9 7 7 6 6
(e) (f) (g) (h) (i) (j) (k)
118 9 7 5 5 8 4 2 8 2 7 15 6 0 0 3 4 5 4 4 8 2 9
4 5 3 3 0 0 9 12 0 2 3 6 14 0 0 9 16 5 7
(1) (m) (n) (o) (p) (q) (r)
9 2 6 1 5 3 4 1 14 0 0 4 7 0 0 7 8 4 9 1 5 0 9 8 14 9 1
4 7 8 0 2 186 12 5 4 14 3 2 19 9 1 8 0 2 0 8 4 3
(s) (t) (u) (^) (w) (x) (y)
13 0 2 12 7 6 $5,0 0 t5 5.4 0 08.1 0 82 5.1 0 C'l 4.0 0
8 0 4 8 9 7 1.5 1 4 2.2 5 5.9 8 1 7.0 5 9.9 8
The score is the number right times 4. Score
Time
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Test M P Multiplication Process Step Difficulties
Age Grade Building City
In this test, multiply .
If you hesitate, place a check (> ).
If you count or say the tables, double check (-. V).
Note time 'V'dien you start : when you finish
(a) (b) (c) (d)
8 7 4 2 6 7 3 2 8 6 V 3*6 5 5 0 1 8.0 5
6 3 9 7 4 5 3 3 4 7 6 6 7
(e) (f) (g) (h)
6 4 7 4 1 3 c) 0 8 1 5i- 7.4 0 $5.9 0 f'7 0 0.9 5
0 5 8 4 14 2: 3 9 8 6 1 0 4
(i) (j) (k) (1) (m) (n)
7 1 3 6 2 9 3 9 2 9 3 C-7.3 0
1 7 2 1 4 7 5 6 8 9 2 9
(o) (p) (q) (r) (s) (tj
8 9 6 6 9 3 4 4 5 15 4 7 0 8 1 $6 8 0.
8 3 6 0 0 3 0 8 2 7 0 5 0 9 12 0
(u) (v) (w) (y)
\ 9 1 5 5 0 6 8 3 0 2 17 8 4 8 4 2
^504 15 9 8 0 5 3 6 7 2 10 0
The score is the number right times 4, Score
Time
Copyright, 1936jby Guy M. V^ilson All rights reserved
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THE WILSON INVENTORY AND DIAGNOSTIC TESTS
IN ARITHMETIC
Test LDP Long Division Process Step Difficulties
Name Age Grade Building City
To the Pupil: This is a test in long division .
If at any point you do not know what to do, place a check (\/) and try
to note the reason. When the test is over, get your teacher to help
you on the points that bothered.
Note time when you start ; when you finish
Divide:
The score is the number right times 4. Score
Time_
Copyright, 1936 by Guy M. Wilson All rights reserved







